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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(5 7) Abstract: 

PURPOSE: To separately control the effective voltages 
impressed on a liquid crystal layer and to improve visual 
angle characteristics by bisecting a liquid crystal driving 
electrode and driving the bisected liquid crystal driving 
electrodes with respectively independent MIM elements. 
CONSTITUTION: The liquid crystal driving electrode is 
bisected to the first pixel electrode 105 which is one 
kind of first nonlinear type resistance elements and the 
second pixel electrode 106 which is one kind of second 
nonlinear resistance elements. The second pixel 
electrode 106 is formed in the peripheral part of the first 
pixel electrode 105 and is further driven by the 
respectively independent first MIM element 1 1 1 and the 
second MIM element 1 10. In such a case, the effective 
voltages impressed on the liquid crystal layer 1 12 and 
the liquid crystal layer 113 change and the visual angle 
characteristic is improved if the ratio of the capacitance 
the of the liquid crystal layer 1 12 driven by the first pixel 
electrode 1 05 and the capacitance of the first MIM 
element 1 1 1 and the ratio of the capacitance-of the liquid crystal layer 113 driven by the 
second pixel electrode 106 and the capacitance of the second MIM element is so set as to be 
varied. The contrast ratio is compensated by the liquid crystal layer 1 13 t by which the visual 
field angle is widened. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the origfnal 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Said liquid crystal driving electrode in a liquid crystal display characterized by 
comprising the following The first picture element electrode, the second picture element 
electrode formed in a periphery of said first picture element electrode, and the first which is 
come out of and constituted and drives said first picture element electrode and said second 
picture element electrode, respectively — the [ a nonHine type resistance element and ] — a 
liquid crystal display providing a 2 non-line type resistance element. 
A non-line type resistance element. 

A liquid crystal driving electrode which drives a liquid crystal. 

[Claim 2]said first — the [ a nonHine type resistance element and / sard ] — a 2 non-line type 
resistance element, When it has the structure which laminated a conductor-insulator-conductor 
one by one, each nonHine type resistance element area is made into S NU and S N| _ 2 and area of 
S LC1 and said second picture element electrode is made into S LC2 for area of said first picture 
element electrode, The liquid crystal display according to claim 1 filling S LO /S N|J >S LC2 /S NL2 . 
[Claim 3]said first — the [ a non-line type resistance element and / said ] — a 2 nonHine type 
resistance element, Have the structure which laminated a conductorHnsulator-conductor one by 
one, and each nonHine type resistance element capacity C NU . It is considered as C NL2 , capacity 
of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC1 and said second picture element electrode is made into C LC2 , and it 
is C LC2 /C NL2 =m 1 (C LC1 /C NU ). 

The liquid crystal display according to claim 1 characterized by there being the range of a value 
of m 1 from 0.001 to 0.999 when an upper type defines coefficient m r 

[Claim 4]said first — the [ a nonHine type resistance element and / said ] — a 2 non-line type 
resistance element, When it has the structure which laminated a conductor-insulator-conductor 
one by one, each non-line type resistance element area is made into S NU and S N| _ 2 and area of 
S LC1 and said second picture element electrode is made into S LC2 for area of said first picture 
element electrode, The liquid crystal display according to claim 1 filling S LC1 =S LC2 and 
S NL1 <S NL2 

[Claim 5]It is a ratio to area S LC1 +S LC2 which set said first picture element electrode and said 
second picture element electrode of said first pixel electrode area S LC1 kappa 1 (when it is 
considered as kappa^S^/CS^^S^)) The liquid crystal display according to claim 2, wherein 
a value of kappa 1 is from 0.1 to 0.9. 

[Claim 6]said first — the [ a non-line type resistance element and / said ] — a 2 nonHine type 
resistance element, When it has the structure which laminated a conductorHnsulator-conductor 
one by one, each non-line type resistance element area is made into S NU and S NL2 and area of 
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S LC1 and said second picture element electrode is made into S LC2 for area of said first picture 

element electrode, The liquid crystal display according to claim 1 filling S LC1 /S NL1 <S LC2 /S NL2 . 

[Claim 7]said first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element, Have the structure which laminated a conductor-insulator-conductor one by 
one, and each non-line type resistance element capacity C NL1 , It is considered as C NL2 , capacity 

of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC1 and said second picture element electrode is made into C l q 2 , and it 

is C LC1 /C NL1 =m 2 (C LC2 /C NL2 ) " 

The liquid crystal display according to claim 1 characterized by there being the range of a value 
of m 2 from 0.001 to 0.999 when an upper type defines coefficient m 2 . 

[Claim 8]said first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element, When it has the structure which laminated a conductor-insulator-conductor 
one by one, each non-line type resistance element area is made into S NL1 and S NL2 and area of 

S LC1 and said second picture element electrode is made into S LC2 for area of said first picture 

element electrode. The liquid crystal display according to claim 1 filling S LC1 =S L Q2 anc ' 

S NL1 >S NL2" 

[Claim 9]When a ratio to area S LC1 +S LC2 which set the first picture element electrode and the 
second picture element electrode of said second pixel electrode area S LC2 ' s ma de into kappa 2 , 
it is kappa 2 =S LC2 /(S LC1 +S LC2 ), 

The liquid crystal display according to claim 6, wherein a value of kappa 2 is from 0.1 to 0.9. 

[Claim 10]A liquid crystal display which each of said liquid crystal driving electrode is divided into 
two or more picture element electrodes in a liquid crystal display used as two or more one liquid 
crystal driving electrodes of a component formed in matrix form since a liquid crystal is driven, 
and is characterized by the separation distance d between these picture element electrodes 
being 10 micrometers or less. 

[Claim 1 1]Two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven. 

Structure which laminated a conductor-insulator-conductor one by one. 

Are the liquid crystal display provided with the above, and said liquid crystal driving electrode is 
divided in the direction asked for a wide viewing angle of said liquid crystal display at n picture 
element electrodes (integer of n>=2), When area of a non-line type resistance element which a 
non-line type resistance element was provided in its **** of this picture element electrode, and 
considered it as area of the i-th picture element electrode (i is the arbitrary integers 

between 1 and n), and was provided in the Hth picture element electrode is made into S NLj , It is 

characterized by a value of S LCj /S NLj of n pieces being at least two or more kinds. 

[Claim 12]The liquid crystal display according to claim 11, wherein said liquid crystal driving 
electrode is divided into n picture element electrodes (integer of n>=2) to a horizontal direction 
of said liquid crystal display. 

[Claim 13]The liquid crystal display according to claim 11, wherein said liquid crystal driving 
electrode is divided into n picture element electrodes (integer of n>=2) to a perpendicular 
direction of said liquid crystal display. 

[Claim 14]Claim 11, wherein said i-th value of S LCi /S NLj and the n+1-i-th values of S LC ^ n+1 _ 
i) ^NLtn-H-i) are e ^ ua ' anc ' c ' a ' m 12, the liquid crystal display according to claim 13. 
[Claim 15]Claim 11, wherein said liquid crystal driving electrode is trichotomized and claim 12, 
claim 13, the liquid crystal display according to claim 14, 

[Claim 16]Two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven. 
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Structure which laminated a conductorHnsulator-conductor one by one. 

It is the liquid crystal display provided with the above, and is characterized by having divided said 
liquid crystal driving electrode into the first picture element electrode and the second picture 
element electrode, and said second picture element electrode's having enclosed said first picture 
element electrode, and said a part of second picture element electrode having extended inside 
said first picture element electrode. 

[Claim 17]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2 » The liquid crystal display according to claim 16 characterized by filling 
^LC1 // ^NL1^ > ^LC2^^NL2 w ' ien area °f a non-line type resistance element in which area of a non- 
line type resistance element provided in said first picture element electrode was provided by 
S NL1 and said second picture element electrode is made into S NL2 - 

[Claim 18]said first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element, Have the structure which laminated a conductor-insulator-conductor one by 
one, and each non-line type resistance element capacity C NL1 , It is considered as C NL2 , capacity 

of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC | and said second picture element electrode is made into C LC2 r and it 

is C LC2 /C NL2 =m 1 CC LC1 /C NL1 5 - 

The liquid crystal display according to claim 16 characterized by there being the range of a value 
of m 1 from 0.001 to 0.999 when an upper type defines coefficient m r 

[Claim 19]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2f When area of a non-line type resistance element in which area of a 
non-line type resistance element provided in said first picture element electrode was provided 
k y ^NL1 and said second picture element electrode is made into S NL2 , The liquid crystal display 
according to claim 16 filling S LC1 =S LC2 and S NL1 <S NL2 . 

[Claim 20]When a ratio to area S LCt +S LC2 which set said first picture element electrode and 
said second picture element electrode of said first pixel electrode area S LC1 is made into kappa 1 
(kappa 1 =S LC1 /(S LC1 +S LC2 ))» The liquid crystal display according to claim 17, wherein a value of 
kappa 1 is from 0.05 to 0.8. 

[Claim 21]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2 , The liquid crystal display according to claim 16 characterized by filling 
®LC1^NLt^LC2^NL2 w ' ien area °f a non-line type resistance element in which area of a non- 
line type resistance element provided in said first picture element electrode was provided by 
S NL1 and said second picture element electrode is made into S NL2 . 

[Claim 22]said first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element, Have the structure which laminated a conductor-insulator-conductor one by 
one, and each non-line type resistance element capacity C NL1 , It is considered as C NL2 , capacity 

of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC1 and said second picture element electrode is made into C LC2 , and it 

is C LC1 /C NL1 =m 2 CC LC2 /C NL2>- 

The liquid crystal display according to claim 1 6 characterized by there being the range of a value 
of m 2 from 0.001 to 0.999 when an upper type defines coefficient m 2 . 

[Claim 23]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2 , When area of a non-line type resistance element in which area of a 
non-line type resistance element provided in said first picture element electrode was provided 
by S NL1 and said secon d picture element electrode is made into S NL2 , The liquid crystal display 
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according to claim 16 filling S LC1 =S LC2 ar, d ^NL1^^NL2" 

[Claim 24]When a ratio to area S LC1 +S LC2 which set the first picture element electrode and the 
second picture element electrode of said second pixel electrode area S LC2 is made into kappa 2 , 
it is kappa 2 =S LC2 /(S LC1 +S LC2 ). 

The liquid crystal display according to claim 21, wherein a value of kappa 2 is from 0.2 to 0.95. 

[Claim 25]Two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven. 

Structure which laminated a conductor-insulator-conductor one by one. 

Are the liquid crystal display provided with the above, and said liquid crystal driving electrode is 
divided into the first picture element electrode and the second picture element electrode, It is 
characterized by said second picture element electrode's having enclosed said first picture 
element electrode, said a part of second picture element electrode's having extended inside said 
first picture element electrode, and also said a part of first picture element electrode having 
extended inside said second picture element electrode. 

[Claim 26]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2 , The liquid crystal display according to claim 25 characterized by filling 
^LC1^NL1^LC2^NL2 ^en area of a non-line type resistance element in which area of a non- 
line type resistance element provided in said first picture element electrode was provided by 
S NL1 and said second picture element electrode is made into S NL2 - 

[Claim 27]satd first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element. Have the structure which laminated a conductor-insulator-conductor one by 
one, and each non-line type resistance element capacity C NL1 , It is considered as C^^, capacity 

of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC1 and said second picture element electrode is made into C LC2 , and it 

is C LC2 /C NL2 =m 1 (C LC1 /C NL1^ 

The liquid crystal display according to claim 25 characterized by there being the range of a value 
of m 1 from 0.001 to 0.999 when an upper type defines coefficient m r 

[Claim 28]Area of S LC1 and said second picture element electrode for area of said first picture 

element electrode $ L q 2 , When area of a non-line type resistance element in which area of a 

non-line type resistance element provided in said first picture element electrode was provided 
by S NL j and said second picture element electrode is made into S NL2 , The liquid crystal display 

according to claim 25 filling S LC1 =S LC2 and s nu< s ni_2- 

[Claim 29]When a ratio to area S L q 1 +S LC2 which set said first picture element electrode and 
said second picture element electrode of said first pixel electrode area S LC1 is made into kappa^, 
it is kappa., =S LC1 /(S LC1 +S LC2 ). 

The liquid crystal display according to claim 26 r wherein a value of kappa 1 is from 0.1 to 0.9. 
[Claim 30]Area of S LC1 and said second picture element electrode for area of said first picture 
element electrode S LC2 , The liquid crystal display according to claim 25 characterized by filling 
^LC1 // ^NL1 < ^^LC2 // ^NL2 w ^ en area °f a non— line type resistance element in which area of a non- 
line type resistance element provided in said first picture element electrode was provided by 
S NL1 and said second picture element electrode is made into S NL2 « 

[Claim 31]said first — the [ a non-line type resistance element and / said ] — a 2 non-line type 
resistance element, Have the structure which laminated a conductor-insulator-conductor one by 
one, and each non-line type resistance element capacity C^^, It is considered as C NL2 , capacity 

of a liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
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element electrode with C LC1 and said second picture element electrode is made into C LC2 , and it 
is C LC1 /C NL1 =m 2 ^°L02 /C HLZ^ 

The liquid crystal display according to claim 25 characterized by there being the range of a value 
of m 2 from 0.001 to 0.999 when an upper type defines coefficient m 2 . 

[Claim 32]Area of S LC1 and said second picture element electrode for area of said first picture 

element electrode S LC2 , When area of a non-line type resistance element in which area of a 

non-line type resistance element provided in said first picture element electrode was provided 
by S NL1 and said second picture element electrode is made into S NL2 , The liquid crystal display 

according to claim 25 filling S LC1 =S LC2 and S NL1 >S NL2 , 

[Claim 33] When a ratio to area S LC1 +S LC2 which set the first picture element electrode and the 
second picture element electrode of said second pixel electrode area S LC2 is made into kappa 2 , 
it is kappa 2 =S LC2 /(S LC1 +S LC2 ). 

The liquid crystal display according to claim 30, wherein a value of kappa 2 is from 0.1 to 0.9. 

[Claim 34]Two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven. 

Structure which laminated a conductor-insulator-conductor one by one. 

It is the liquid crystal display provided with the above, and said liquid crystal driving electrode is 
divided into n concentric picture element electrodes (integer of n>=2), and it is characterized by 
providing a non-line type resistance element in its **** of this concentric picture element 
electrode. 

[Claim 35]When area of a non-line type resistance element which considered it as area S LCj of 

the i-th concentric picture element electrode (i is the arbitrary integers between 1 and n) of said 
concentric picture element electrode, and was provided in the i-th concentric picture element 
electrode is made into S NLj , The liquid crystal display according to claim 34, wherein a value of 

S LCj /S NLj of n pieces is at least two or more kinds. 

[Claim 36]The liquid crystal display according to claim 34, wherein there is minimum width of said 
n concentric picture element electrodes (integer of n>=2) by 3 or more times of separation 
distance between these concentric picture element electrodes. 

[Claim 37]The liquid crystal display according to claim 34 which the maximum width of said n 
concentric picture element electrodes (integer of n>=2) is 5 micrometers or less, and is 
characterized by there being separation distance between these concentric picture element 
electrodes at 1 micrometer or less. 

[Claim 38]It is considered as area of the i-th concentric picture element electrode (i is the 

arbitrary integers between 1 and n) of said concentric picture element electrode, Area of a non- 
line type resistance element provided in the i-th concentric picture element electrode is made 
into S^ij, Use as the first picture element electrode a picture element electrode located in the 

innermost part, and a non-line type resistance element linked to it is named the first MIM 

element, a picture element electrode and a non-line type resistance element which set to the 

second and the third as it progresses outside one by one below, and are located in the 

outermost part — respectively — the [ the n-th picture element electrode and ] — a time of 

considering it as a nMIM element — S, ^/S Mt , ■ . . , , . , . 0jI 

° LCi NLi — the liquid crystal display according to claim 34 filling 

<S LCi+1 /S NLi+V 

[Claim 39]The liquid crystal display according to claim 38, wherein all of area of said n non-line 
type resistance elements are equal. 

[Claim 40]The liquid crystal display according to claim 38, wherein all of area of said n concentric 
picture element electrodes are equal. 

[Claim 41]It is considered as area S LCj of the i-th concentric picture element electrode (i is the 
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arbitrary integers between 1 and n) of said concentric picture element electrode, Area of a non- 
line type resistance element provided in the i-th concentric picture element electrode is made 
into S NLj , Use as the first picture element electrode a picture element electrode located in the 
innermost part, and a non-line type resistance element linked to it is named the first MIM 
element, a picture element electrode and a non-line type resistance element which set to the 
second and the third as it progresses outside one by one below, and are located in the 
outermost part — respectively — the [ the n-th picture element electrode and ] — the liquid 
crystal display according to claim 34 characterized by filling S LC /S NLj >S LCj+1 /S NLj+1 when it is 

considered as a nMIM element. 

[Claim 42]The liquid crystal display according to claim 41, wherein all of area of said n non-line 
type resistance elements are equaL 

[Claim 43]The liquid crystal display according to claim 41, wherein all of area of said n concentric 
picture element electrodes are equal. 

[Claim 44]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal was driven, and a switching element connected to 
this liquid crystal driving electrode, Said liquid crystal driving electrode is divided into the 
ctenidium-like first picture element electrode, and the ctenidiumHike second picture element 
electrode, A liquid crystal display, wherein the first switching element was connected to said the 
ctenidium-like first picture element electrode, the second switching element was connected to 
said the ctenidium-like second picture element electrode and said the ctenidium-like first 
picture element electrode, and said the ctenidium-like second picture element electrode have 
got into gear mutually. 

[Claim 45]The liquid crystal display according to claim 44, wherein there is said switching 
element by a non-line type resistance element which has the structure which laminated a 
conductor-insulator-conductor one by one, 

[Claim 46]The liquid crystal display according to claim 45, wherein said the ctenidium-like first 
picture element electrode, and said the ctenidium-like second picture element electrode have 
got into gear mutually horizontally. 

[Claim 47]The liquid crystal display according to claim 45, wherein said the ctenidium-like first 
picture element electrode, and said the ctenidium-like second picture element electrode have 
got into gear mutually perpendicularly. 

[Claim 48]Area of S LC1 , and said the ctenidium-like second picture element electrode for area of 

said the ctenidium-like first picture element electrode S LC2 , the [ in which area of a non-line 

type resistance element was provided by S NL1 , and said the ctenidium-like second picture 

element electrode for a start which was provided in said the ctenidium-like first picture element 
electrode ], when area of a 2 non-line type resistance element is made into S NL2 , Claim 45 filling 

^LC1^NL1^LC2^NL2' ''QU'd crystal display according to claim 46 or 47. 
[Claim 49]the first which has the structure in which said first switching element and said second 
switching element laminated a conductor-insulator-conductor one by one, respectively — the 
[ a non-line type resistance element and ] — a 2 non-line type resistance element being 
comprised, and, Capacity of a liquid crystal layer which makes each non-line type resistance 
element capacity C NL1 and C NL2 , an d ' s driven with said the ctenidium-like first picture element 

electrode C LC1 , Capacity of a liquid crystal layer driven with said the ctenidium-like second 
picture element electrode is made into C LC2 , and it is C L Q 2 /C NL2 :: =m 1 (C LC1 /C NL1 ), 
A liquid crystal display claim 45 characterized by there being the range of a value of m 1 from 
0.001 to 0.999 when an upper type defines coefficient m t or claim 46, and given in the account 
of claim 47. 

[Claim 50]Area of S LC1 , and said the ctenidium-like second picture element electrode for area of 
said the ctenidium-like first picture element electrode S LC2 , the [ in which area of a non-line 
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type resistance element was provided by S NL1 , and said the ctenidium-like second picture 

element electrode for a start which was provided in said the ctenidium-like first picture element 

electrode ], when area of a 2 non-line type resistance element is made into S NL2 , A liquid crystal 

display given in claim 45 claim 46 or claim 47 filling S LC1 =S LC2 and S NL1 <S NL2 . 

[Claim 51]When a ratio to area S LC1 +S LC2 which set said the ctenidium-like first picture element 

electrode, and said the ctenidiurrHike second picture element electrode of said ctenidium-like 

first pixel electrode area S LC1 is made into kappa^ it is kappa^S^/CS^^S!^). 

The liquid crystal display according to claim 48, wherein a value of kappa., is from 0.1 to 0.9. 

[Claim 52]Area of S LC1 , and said the ctenidium-like second picture element electrode for area of 

said the ctenidium-like first picture element electrode S LC2 , When area of a non-line type 

resistance element in which area of a non-line type resistance element provided in said the 
ctenidium-like first picture element electrode was provided by S NL1 , and said the ctenidium-like 

second picture element electrode is made into S NL2 , A liquid crystal display given in claim 45 

claim 46 or claim 47 filling S LC1 /S NL1 <S LC2 /S NL2 . 

[Claim 53]the first which has the structure in which said first switching element and said second 
switching element laminated a conductor-insulator-conductor one by one, respectively — the 
[ a non-line type resistance element and ] — a 2 non-line type resistance element being 
comprised, and, Capacity of a liquid crystal layer which makes each non-line type resistance 
element capacity C NU and C NL2 , and is driven with said the ctenidium-like first picture element 

electrode C LC1 , Capacity of a liquid crystal layer driven with said the ctenidium-like second 

picture element electrode is made into C LC2 , and it is C LC1 /C NL1 =m 2 ^LC2^^NL2^ 

A liquid crystal display claim 45 characterized by there being the range of a value of m 2 from 

0.001 to 0.999 when an upper type defines coefficient m 2 or claim 46, and given in the account 

of claim 47. 

[Claim 54] Area of S LC1 , and said the ctenidium-like second picture element electrode for area of 

said the ctenidium-like first picture element electrode S LC2 , the [ in which area of a non-line 

type resistance element was provided by S NUl and said the ctenidium-like second picture 

element electrode for a start which was provided in said the ctenidium-like first picture element 
electrode ], when area of a 2 non-line type resistance element is made into S NL2 , Claim 45 filling 

S LC1 =S LC2 and S NL1 >S NL2 , the liquid crystal display according to claim 46 or 47, 

[Claim 55]When a ratio to area S LC1 +S LC2 which set said the ctenidium-like first picture element 

electrode, and said the ctenidium-like second picture element electrode of said ctenidium-like 
second pixel electrode area S LC2 is made into kappa 2 , it is kappa 2 =S L Q 2 /(S LC1 +S LC2 ), 

The liquid crystal display according to claim 52, wherein a value of kappa 2 is from 0.1 to 0.9. 

[Claim 56]For a start [ characterized by comprising the following ] which said liquid crystal 
driving electrode is divided into the first picture element electrode and the second picture 
element electrode, and drives said first picture element electrode in a liquid crystal display The 
electric non-line type characteristic of a nonHine type resistance element the [ which drives 
said second picture element electrode ] — a liquid crystal display, wherein the electric non-line 
type characteristic of a 2 non-line type resistance element differs from **. 

A nonHine type resistance element which has the structure which laminated the 1st conductor- 
insulator-2nd conductor one by one, 

A liquid crystal driving electrode which drives a liquid crystal. 

[Claim 57] For a start [ characterized by comprising the following ] which said liquid crystal 
driving electrode is divided into the first picture element electrode and the second picture 
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element electrode, and drives said first picture element electrode in a liquid crystal display 
Thickness of an insulator layer of a non-line type resistance element the [ which drives said 
second picture element electrode ] — a liquid crystal display, wherein thickness of an insulator 
layer of a 2 non-line type resistance element differs from **. 

A non-line type resistance element which has the structure which laminated the 1 st conductor- 
insuiator-2nd conductor one by one. 

A liquid crystal driving electrode which drives a liquid crystal. 

[Claim 58]The liquid crystal display according to claim 56 or 57 currently forming so that said 
second picture element electrode may enclose said first picture element electrode. 
[Claim 59]said first — the [ the 1st conductor of a non-line type resistance element, and / 
said ] — claim 56, wherein the 1 st conductor of a 2 non-line type resistance element is 
electrically connected in the exterior of a viewing area of a liquid crystal display — the liquid 
crystal display according to claim 57 or 58. 

[Claim 60]For a start [ characterized by comprising the following ] which said liquid crystal 
driving electrode is divided into the first picture element electrode and the second picture 
element electrode, and drives said first picture element electrode in a liquid crystal display A 
non-line type resistance element, said first picture element electrode and said second picture 
element electrode are connected in series — as — the — the [ a 2 non-line type resistance 
element and ] — a liquid crystal display providing a 3 non-line type resistance element. 
A non-line type resistance element which has the structure which laminated a conductor- 
insulator-conductor one by one. 

A liquid crystal driving electrode which drives a liquid crystal. 

[Claim 61]The liquid crystal display according to any one of claims 1 to 60 taking structure in 
which a non-line type resistance element laminated an oxide, metal, or a transparent conducting 
film of metal which makes tantalum one ingredient, and metal which makes tantalum one 
ingredient one by one. 

[Claim 62]The liquid crystal display according to any one of claims 1 to 60, wherein an insulator 
of a non-line type resistance element is silicon nitride. 

[Claim 63]The liquid crystal display according to claim 44, wherein there is said switching 
element by a thin film transistor. 

[Claim 64]in two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven, a thin film transistor connected to this liquid crystal driving electrode, and a 
liquid crystal display come out of and constituted, Said liquid crystal driving electrode is divided 
into the first picture element electrode and the second picture element electrode, The first thin 
film transistor is connected to said first picture element electrode, and the second thin film 
transistor is connected to said second picture element electrode, A liquid crystal display, 
wherein a gate electrode of said first thin film transistor is connected to the first scanning line, a 
gate electrode of said second thin film transistor is connected to the second scanning line and 
there are said first thin film transistor and said second thin film transistor by a reverse electric 
conduction type mutually. 

[Claim 65]The liquid crystal display according to claim 64, wherein said first picture element 
electrode and said second picture element electrode have got into gear mutually by the shape of 
a ctenidium. 

[Claim 66]The liquid crystal display according to claim 64 or 65, wherein area of area of said first 
picture element electrode and said second picture element electrode is equal. 
[Claim 67]There is said first thin film transistor by an N type electric conduction type, and there 
is said second thin film transistor by a P type electric conduction type, The liquid crystal display 
according to claim 64, wherein area of the first picture element electrode that said first thin film 
transistor connected is larger than area of the second picture element electrode that said 
second thin film transistor connected, 

[Claim 68]The liquid crystal display according to claim 67, wherein said first picture element 
electrode and said second picture element electrode have got into gear mutually by the shape of 
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a ctenidium. 

[Claim 69]in two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven, a thin film transistor connected to this liquid crystal driving electrode, and a 
liquid crystal display come out of and constituted, Said liquid crystal driving electrode is divided 
into the first picture element electrode and the second picture element electrode, The first N 
type electric conduction type thin film transistor is connected to said first picture element 
electrode, The second P type electric conduction type thin film transistor is connected to said 
second picture element electrode, A gate electrode of said first thin film transistor is connected 
to the first scanning line, A gate electrode of said second thin film transistor is connected to the 
second scanning line, When channel length of said first thin film transistor was made into l_ r 

channel width was made into W r channel length of said second thin film transistor is made into 

L 2 and channel width is made into W 2 , A liquid crystal display filling an expression of relations 

with W 1 /L 1 <W 2 /L 2 . 

[Claim 70]in two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven, a thin film transistor connected to this liquid crystal driving electrode, and a 
liquid crystal display come out of and constituted, Said liquid crystal driving electrode is divided 
into the first picture element electrode and the second picture element electrode, The first N 
type electric conduction type thin film transistor is connected to said first picture element 
electrode, The second P type electric conduction type thin film transistor is connected to said 
second picture element electrode, A liquid crystal display which a gate electrode of said first thin 
film transistor is connected to the first scanning line, and a gate electrode of said second thin 
film transistor is connected to the second scanning line, and is characterized by channel length 
of said first thin film transistor being longer than channel length of said second thin film 
transistor. 

[Claim 71] in two or more liquid crystal driving electrodes formed in matrix form since a liquid 
crystal was driven, a thin film transistor connected to this liquid crystal driving electrode, and a 
liquid crystal display come out of and constituted, Said liquid crystal driving electrode is divided 
into the first picture element electrode and the second picture element electrode, The first N 
type electric conduction type thin film transistor is connected to said first picture element 
electrode, The second P type electric conduction type thin film transistor is connected to said 
second picture element electrode, A liquid crystal display which a gate electrode of said first thin 
film transistor is connected to the first scanning line, and a gate electrode of said second thin 
film transistor is connected to the second scanning line, and is characterized by channel width of 
said first thin film transistor being narrower than channel width of said second thin film 
transistor. 

[Claim 72]CIaim 69, wherein said first picture element electrode and said second picture element 
electrode have got into gear mutually by the shape of a ctenidium, the liquid crystal display 
according to claim 70 or 71. 

[Claim 73]The liquid crystal display according to any one of claims 69 to 72, wherein area of said 
first picture element electrode and area of said second picture element electrode are equal. 



[Translation done.] 
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* NOTICES * 

JPO and IMPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display constituted including 
the switching element and liquid crystal driving electrodes which have the structure which 
laminated the conductor-insulator-conductor one by one, such as a non-line type resistance 
element (it is called a MIM element below) and a thin film transistor (it is called a TFT element 
below). 
[0002] 

[Description of the Prior Art]The structure of one display pixel of the liquid crystal display in 
which the conventional MIM element was formed is shown in drawing 2. (a) is a top view of this 
conventional liquid crystal display, and (b) is a sectional view. A MIM element means here the 
nonHine type resistance element which comprises a three-tiered structure of the 1 st 
conductor-insulator-2nd conductor, such as Ta(tantalum)-tantalic acid ghost (Ta 2 0 5 )-indium tin 

oxide (ITO), for example. In this case, as the 2nd conductor, not only ITO but the alloy which 
uses Cr or Gr as an ingredient for example can be used. 

[0003]Next, the manufacturing method of the liquid crystal display in which this conventional 
MIM element was formed is explained. 

[0004]First, a Ta film is formed of a sputtering technique on the 1st substrate 201. Next, the 1st 
conductor 203 of MIM element 208 which this Ta film was patterned by photo etching and served 
as the wiring electrode is formed. And the surface of the 1st conductor 203 oxidizes with an 
anode oxidation method, and the insulator 204 is formed. Next, an ITO film is formed of a 
sputtering technique. And this ITO film is patterned by photo etching and the liquid crystal 
driving electrode 205 which served as the 2nd conductor of MIM element 208 is formed. The 2nd 
substrate 202 is formed so that it may counter with the 1st substrate 201. An ITO film is formed 
in the 2nd substrate 202 of a sputtering technique. And this ITO film is formed so that the wiring 
electrode of the 1st substrate 201 and the data line 206 patterned after stripe shape may cross 
at right angles by photo etching. Between the 1st substrate 201 and the 2nd substrate 202, it is 
filled up with the liquid crystal layer 207, and the liquid crystal display is constituted. When you 
need a colored presentation with this liquid crystal display, it installs a color filter layer between 
the 2nd substrate 202 and the data line 206 or between the data line 206 and the liquid crystal 
layer 207. 

[0005]When a TFT element is used as a switching element, two or more data lines are formed so 
that it may intersect perpendicularly with two or more scanning lines and these scanning lines at 
the 1 st substrate 201 side, and a TFT element is installed in each intersection of a scanning line 
and the data line. Under the present circumstances, the gate electrode of a TFT element is 
connected to a scanning line, a source electrode is connected to the data line and a liquid 
crystal driving electrode is connected to a drain electrode. The counterelectrode is provided in 
the 2nd substrate 202 side. Only when the potential of a selective state is given to a scanning 
line, it turns into the ON state of low impedance between the source drains of TFT, The 
potential corresponding to a status signal is given to a liquid crystal driving electrode through 
TFT of the data line and an ON state, and the optical states of the liquid crystal pinched 
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between the counterelectrocle by the side of the 2nd substrate 202 and the liquid crystal driving 
electrode are changed. The liquid crystal driving electrode controlled by TFT is arranged at 
matrix form, and, thereby, presenting of information of it is attained. 
[0006] 

[Problem(s) to be Solved by the Invention]Now, this kind of liquid crystal display is used for a 
notebook sized personal computer, a workstation, liquid crystal TV, etc. in recent years, for 
example. Therefore, the actual condition is having also large-area-ized size of a liquid crystal 
display dramatically with 22.9 cm - 25.4 cm or more of vertical angles. In this actual condition, 
the following problems had arisen in the liquid crystal display using the conventional MIM element 
mentioned above. 

[0007]The field intensity which impresses a scanning signal to the 1st conductor 203 that served 
as the wiring electrode, impresses a data signal to the ITO wiring 206, and is impressed to the 
liquid crystal layer 207 by time division driving is controlled by the conventional liquid crystal 
display, the oriented state of a liquid crystal is changed, and information is displayed. Under the 
present circumstances, a uniform electric field will be impressed to the liquid crystal layer 
inserted into the liquid crystal driving electrode 205 and the ITO wiring 206, and the problem that 
the visual angle characteristic of a liquid crystal display got worse had arisen. Especially, with the 
large area liquid crystal display of 22.9 cm - 25.4 cm or more of vertical angles, if a viewing angle 
is changed and a liquid crystal display is seen, the fall of contrast, reversal of intermediate color, 
etc. would arise and the wrong information will have been displayed. 

[0008]as the art of improving such a visual angle characteristic — SID r — there are 91, DIGEST, 
P555 - 557 and SID'92, DIGEST, and conventional technology indicated to P798 - 801. 
[0009]The first conventional technology CSID'91, P, 555-557) divides a liquid crystal driving 
electrode into two, carries out capacitive coupling of these two divided liquid crystal driving 
electrodes, and is driving this by one thin film transistor. As a result, the effective voltage 
impressed to a liquid crystal layer in 1 pixel will be two kinds, and vision characteristics improve. 
However, in order to carry out capacitive coupling of the two divided liquid crystal driving 
electrodes, the problem that structure will be complicated has arisen. 

[0010]On the other hand, the second conventional technology (SID'92, P, 798-801) divides and 
forms the liquid crystal orientation film formed on one liquid crystal driving electrode, provides 
the field where the play tilt angle of a liquid crystal is large, and a small field, and raises a visual 
angle characteristic. However, the problem that the formation method of the orienting film of a 
liquid crystal becomes very complicated has arisen. 

[0011]There is a technique furthermore shown in JP,5-53150,A as the 3rd conventional 
technology. This is explained using drawing 16 . In this conventional technology, one liquid crystal 
driving electrode arranged at matrix form is divided into two or more picture element electrodes, 
a MIM element is provided in each picture element electrode, and the area and MIM element 
surface ratio of each picture element electrode are changed. In the example of drawing 16, the 
liquid crystal driving electrode and the MIM element are provided on the 1st substrate of the 
field appointed with the wiring 1702 provided in the counterelectrode 1701 and the 1st substrate 
of the stripe shape provided in the 2nd substrate.A liquid crystal driving electrode is halved by 
the first picture element electrode 1 703 and the second picture element electrode 1 704, first 
MIM element 1705 is connected to the first picture element electrode 1703, and second MIM 
element 1 706 is connected to the second picture element electrode 1 704. The visual angle 
characteristic is improved by changing the ratio of the area of the first picture element 
electrode, and the area of the first MIM element with the ratio of the area of the second picture 
element electrode, and the area of the second MIM element. However, in this third conventional 
technology, since no consideration was made by the split method and picture element electrode 
area of the liquid crystal driving electrode, the visual angle characteristic had the problem that it 
is not fully improved. The liquid crystal inserted into ****** and a counterelectrode reason at 
this rate although the consideration to the separation distance d of the first picture element 
electrode 1703 and the second picture element electrode 1704 was not made is not controlled, 
cause the fall of contrast, or, When a no Mali white display mode (method of presentation which 
light penetrates in the state where voltage is not impressed to a liquid crystal) performed a black 
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display, there was a problem that tight leakage arises from an isolation region. 
[0012]Without complicating structure, the place which this invention solves the above problems 
and is made into the purpose controls the effective voltage impressed to a liquid crystal, 
improves a visual angle characteristic, and there is in realizing the high liquid crystal display of 
display quality. 

[0013]Although another purpose of this invention is shown below again, there is also in solving a 
technical problem at the time. That is, also when using a MIM element for a switching element, 
the switching element corresponding to [ anyway ] hundreds of thousands to millions of liquid 
crystal driving electrodes and it in a liquid crystal display when using a TFT element is provided. 
If a defect arises at least one of the switching elements which rise in these huge numbers, the 
switching element cannot achieve the function as a switching element, and the potential which 
****s to the information which should be displayed surely will not be given to the liquid crystal 
driving electrode which the poor switching element connected. The liquid crystal driving 
electrode which the poor switching element connected as a result comes to be recognized 
visually as a point defect in a liquid crystal display. The technique of above-mentioned drawing 
1 6 is known as 1 simplest conventional technology that repairs this point defect. It is a thing 
which this divides one liquid crystal driving electrode into two or more picture element 
electrodes, and provides each switching element (they are first MIM element 1705 and second 
MIM element 1706 at drawing 16 ) in each (they are the first picture element electrode 1703 and 
the second picture element electrode 1704 at drawing 16 ) picture element electrode. The almost 
same potential is supplied to two or more picture element electrodes divided when there were all 
switching elements with an excellent article, and one liquid crystal driving electrode which 
comprises a picture element electrode of these plurality operates normally. Even if one of two or 
more switching elements is poor (if first MIM element 1705 presupposes that it is poor by 
drawing 16), Since other switching elements of the probability which becomes poor 
simultaneously are dramatically small, in order that right potential may be supplied to a picture 
element electrode (a previous example the second picture element electrode 1704) via other 
normal switching elements (a previous example second MIM element 1706) which remained and 
one liquid crystal driving electrode may operate, It does not result in a point defect. However, a 
technical problem that this technique is not enough as the repair capability of a point defect 
occurs. For example, considering the case where it is made to operate with the no Mali white 
display mode with which light penetrates the liquid crystal display shown in drawing 16 when not 
imposing an electric field on a liquid crystal, this technical problem turns that it is clear. First 
MIM element 1705 presupposes that it is poor and potential is not given at all to the first picture 
element electrode 1703 now. If a black display is performed at this time, normal potential will be 
supplied to the second picture element electrode 1704 via second MIM element 1706, and the 
liquid crystal inserted into the second picture element electrode 1704 and the counterelectrode 
1701 changes optical states correctly, and serves as a black display. An electric field will not be 
built over the liquid crystal inserted into the first picture element electrode 1703 that the place 
connected to the poor MIM element and the counterelectrode 1701, but light will penetrate this 
field. When the whole screen of a liquid crystal display is indicated by black, since these picture 
element regions are recognized visually by the night sky like twinkling stars, there are. Although 
there is a situation currently assumed here by the case where a point defect is most 
conspicuous, it is by the reason the same technical problem arises intrinsically with a gestalt 
that contrast is remarkably inferior compared with the time of normal also in other display modes 
and element poor modes. If it puts in another way, since the conventional simple defective repair 
art cannot fully be repairing the defect, there is. Here, although explained using a MIM element as 
an example of a switching element, the completely same situation is applied also to the liquid 
crystal display which used the TFT element as a switching element. Then, another purpose of 
this invention is a thing which solves the technical problem like and there is in providing 

the liquid crystal display which can simple and fully repair a point defect, without complicating 
structure and a manufacturing process. 
[0014] 

[Means for Solving the Problem]In order to attain said purpose, a liquid crystal display 
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concerning this invention, In a liquid crystal display constituted including a non-line type 
resistance element and a liquid crystal driving electrode which drives a liquid crystal, the first 
which said liquid crystal driving electrode comprises the first picture element electrode and the 
second picture element electrode formed in a periphery of said first picture element electrode, 
and drives said first picture element electrode and said second picture element electrode, 
respectively — the [ a non-line type resistance element and ] — it is characterized by providing 
a 2 non-line type resistance element. ** — a liquid crystal display [ like ] — said first — the [ a 
non-line type resistance element and / said ] — a 2 non-line type resistance element When it 
has the structure which laminated a conductor-insulator-conductor one by one, each non-line 
type resistance element area is made into S NL1 and S NL2 and area of S LC1 and said second 

picture element electrode is made into S LC2 for area of said first picture element electrode, It is 

characterized by filling S LC1 /S NL1 >S LC2 /S NL2 . or said first — the [ a non-line type resistance 

element and / said ] — a 2 non-line type resistance element Have the structure which 
laminated a conductor-insulator-conductor one by one, and each non-line type resistance 
element capacity C NU , It is considered as C NL2 , capacity of a liquid crystal layer which drives 

capacity of a liquid crystal layer driven with said first picture element electrode with C LC1 and 

said second picture element electrode is made into C LC2 . and it is C|_C2 // ^NL2 =m 1 (C LC1 /C NL1 ). 

When an upper type defines coefficient m r it is characterized by there being the range of a 

value of m 1 from 0.001 to 0.999. or said first — the [ a non-line type resistance element and / 

said ] — a 2 non-line type resistance element, When it has the structure which laminated a 
conductor-insulator-conductor one by one, each non-line type resistance element area is made 
into S NL1 and S NL2 and area of S LC1 and said second picture element electrode is made into 

S LC2 for area of said first picture element electrode, It is characterized by filling S LC1 =S LC2 and 

S NL1 <S NL2 . When a ratio to area S LC1 +S LC2 which set said first picture element electrode and 

said second picture element electrode of said first pixel electrode area S LC1 is made into kappa^ 

it is kappa -j =Slqj /(S L qi + S L q 2 ). 

It is characterized by a value of kappa 1 being from 0.1 to 0.9. or said first — the [ a non-line 

type resistance element and / said ] — a 2 non-line type resistance element When it has the 
structure which laminated a conductor-insulator-conductor one by one r each nonHine type 
resistance element area is made into S NL1 and S NL2 and area of S LC1 and said second picture 

element electrode is made into S LC2 for area of said first picture element electrode. It is 

characterized by filling S LC1 /S NL1 <S LC2 /$ NL2 . or said first — the [ a non-line type resistance 

element and / said ] — a 2 non-line type resistance element, Have the structure which 
laminated a conductor-insulator-conductor one by one, and each non-line type resistance 
element capacity C NL v It is considered as C NL2 , capacity of a liquid crystal layer which drives 

capacity of a liquid crystal layer driven with said first picture element electrode with C LC1 and 

said second picture element electrode is made into C LC2 , and it is C L Q 1 /C NL1 =m 2 (C LC2 /C NL2 X 

When an upper type defines coefficient m 2 , it is characterized by there being the range of a 

value of m 2 from 0.001 to 0.999, or said first — the [ a non-line type resistance element and / 

said ] — a 2 non-line type resistance element When it has the structure which laminated a 
conductor-insulator-conductor one by one, each non-line type resistance element area is made 
into S NL1 and S NL2 and area of S LC1 and said second picture element electrode is made into 

S LC2 for area of said first picture element electrode, It is characterized by filling S LC1 =S LC2 and 

S NL1 >S NL2 , When a ratio to area S LC1 +S LC2 which set the first picture element electrode and 

the second picture element electrode of said second pixel electrode area S LC2 is made into 



http://www4.ipdl jnpit,gojp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fww^. 2009/07/21 



JP,08-328043,A [DETAILED DESCRIPTION] 



Page5 of 40 



kappa 2t it is kappa 2 =S LC2 /(S LCt +S LC2 ). 

It is characterized by a value of kappa 2 being from 0.1 to 0.9. 

[0015]In a liquid crystal display used as two or more one liquid crystal driving electrodes of a 
component formed in matrix form since a liquid crystal display concerning this invention drove a 
liquid crystal, Each of said liquid crystal driving electrode is divided into two or more picture 
element electrodes, and it is characterized by the separation distance d between these picture 
element electrodes being 10 micrometers or less. 

[0016]Two or more liquid crystal driving electrodes formed in matrix form since a liquid crystal 
display concerning this invention drove a liquid crystal, In a liquid crystal display constituted 
including a non-line type resistance element which has the structure which laminated a 
conductor-insulator-conductor one by one, Said liquid crystal driving electrode is divided in the 
direction asked for a wide viewing angle of said liquid crystal display at n picture element 
electrodes (integer of n>=2), When area of a non-line type resistance element which a non-line 
type resistance element was provided in its **** of this picture element electrode, and made ** 
** and area S LCi of the i-th picture element electrode (i is the arbitrary integers between 1 and 
n), and was provided in the i-th picture element electrode is made into S N|J , It is characterized 
by a value of S LC /S NLj of n pieces being at least two or more kinds. ** — a liquid crystal 
display [ like ] is characterized by dividing said liquid crystal driving electrode into n picture 
element electrodes (integer of n>=2) to a horizontal direction of said liquid crystal display. Or it 
is characterized by dividing said liquid crystal driving electrode into n picture element electrodes 
(integer of n>=2) to a perpendicular direction of said liquid crystal display. Or said i-th value of 
S LC /S NLj and the n+1-i-th values of S LC(n+1H) /$ NL(n+1 _j) are characterized by an equal thing. 

Or it is characterized by trichotomizing said liquid crystal driving electrode. 
[0017]Two or more liquid crystal driving electrodes formed in matrix form since a liquid crystal 
display concerning this invention drove a liquid crystal, In a liquid crystal display constituted 
including a non-line type resistance element which has the structure which laminated a 
conductor-insulator-conductor one by one, It is characterized by having divided said liquid 
crystal driving electrode into the first picture element electrode and the second picture element 
electrode, and said second picture element electrode's having enclosed said first picture element 
electrode, and said a part of second picture element electrode having extended inside said first 
picture element electrode. ** — a liquid crystal display [ like ] — area of said first picture 
element electrode — area of S l q 1 and said second picture element electrode — S LC2 , When 

area of a non-line type resistance element in which area of a non-line type resistance element 
provided in said first picture element electrode was provided by S NL1 and said second picture 

element electrode is made into S NL2 , it is characterized by filling S LC1 /S NL1 >S LC2 /S NL2 - or said 

first — the [ a non-line type resistance element and / said ] — a 2 non-line type resistance 
element, Have the structure which laminated a conductor-insulator-conductor one by one, and 
each non-line type resistance element capacity C NL1 , It is considered as C NL2 , capacity of a 

liquid crystal layer which drives capacity of a liquid crystal layer driven with said first picture 
element electrode with C LC1 and said second picture element electrode is made into C L q 2 , and it 

is C LC2 /C NL2 =m 1 ^LCI^NLI 5 - 

When an upper type defines coefficient m r it is characterized by there being the range of a 

value of m 1 from 0.001 to 0.999. Area of S LC1 and said second picture element electrode for 

area of said first picture element electrode Or S LC2T When area of a non-line type resistance 

element in which area of a non-line type resistance element provided in said first picture 
element electrode was provided by S NL1 and said second picture element electrode is made into 

S NL2 , it is characterized by filling S LC1 =S LC2 and S NL1 <S NL2 . Or when a ratio to area S LC1 +S LC2 

which set said first picture element electrode and said second picture element electrode of said 



http://ww4.ipdl.inpit.go.jp/cgi^^ 2009/07/21 



JP,08-328043 ? A [DETAILED DESCRIPTION] 



Page 6 of 40 



first pixel electrode area S LC1 is made into kappa v it is kappa l =S LC1 /(S LCl +S LC2 ). 
It is characterized by a value of kappa 1 being from 0.05 to 0.8. Area of S LC1 and said second 
picture element electrode for area of said first picture element electrode Or S LC2 * When area of 
a non-line type resistance element in which area of a non-line type resistance element provided 
in said first picture element electrode was provided by S NU and said second picture element 
electrode is made into S NL2 , it is characterized by filling S LC1 /S NL1 <S LC2 /S NL2 . or said first 

the [ a non-line type resistance element and / said ] — a 2 non-line type resistance element, 
Have the structure which laminated a conductor-insulator-conductor one by one, and each non- 
line type resistance element capacity C NU , It is considered as C NL2 , capacity of a liquid crystal 

layer which drives capacity of a liquid crystal layer driven with said first picture element 
electrode with C LC1 and said second picture element electrode is made into C LC2 , and it is 

C LC1 /C NL1 =m 2 (C LC2 /C NL2 ) " 

When an upper type defines coefficient m 2 , it is characterized by there being the range of a 

value of m 2 from 0.001 to 0.999. Area of S LC1 and said second picture element electrode for 

area of said first picture element electrode Or S LC2 , When area of a non-line type resistance 

element in which area of a non-line type resistance element provided in said first picture 
element electrode was provided by S NL1 and said second picture element electrode is made into 

S NL2 , it is characterized by filling S LC1 =S LC2 and S NL1 >S NL2 . Or when a ratio to area S LC1 +S LC2 

which set the first picture element electrode and the second picture element electrode of said 
second pixel electrode area S^q 2 is made into kappa 2 , it is kappa 2 =S L Q 2 /(S L Q 1 +S L Q 2 ). 

It is characterized by a value of kappa 2 being from 0.2 to 0.95. 

[0018]Two or more liquid crystal driving electrodes formed in matrix form since a liquid crystal 
display concerning this invention drove a liquid crystal, In a liquid crystal display constituted 
including a non-line type resistance element which has the structure which laminated a 
conductor-insulator-conductor one by one, Said liquid crystal driving electrode is divided into 
the first picture element electrode and the second picture element electrode, It is characterized 
by said second picture element electrode's having enclosed said first picture element electrode, 
said a part of second picture element electrode's having extended inside said first picture 
element electrode, and also said a part of first picture element electrode having extended inside 
said second picture element electrode. ** — a liquid crystal display [ like ] — area of said first 
picture element electrode — area of S LC1 and said second picture element electrode — S|_C2* 

When area of a non-line type resistance element in which area of a non-line type resistance 
element provided in said first picture element electrode was provided by S NL1 and said second 

picture element electrode is made into S N| _ 2 , it is characterized by filling S LC1 /S NU >S LC2 /S NL2 . 
Area of S LC1 and said second picture element electrode for area of said first picture element 
electrode Or S LC2 , When area of a non-line type resistance element in which area of a non-line 
type resistance element provided in said first picture element electrode was provided by S NL1 
and said second picture element electrode is made into S NL2 , it is characterized by filling 
^LC1 = ^LC2 an< * ^NL1^^NL2- Area of S LCt and said second picture element electrode for area of 
said first picture element electrode Or S LC2 , When area of a non-line type resistance element in 

which area of a non-line type resistance element provided in said first picture element electrode 
was provided by S NL1 and said second picture element electrode is made into S NL2 , it is 

characterized by filling S LC1 /S NL1 <S LC2 /S N| _ 2 . Area of S LC1 and said second picture element 

electrode for area of said first picture element electrode Or S LC2f When area of a non-line type 

resistance element in which area of a non-line type resistance element provided in said first 
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picture element electrode was provided by S NL1 and said second picture element electrode is 
made into S N| _ 2 , it is characterized by filling S LC1 -S LC2 and S NL1 >S NL2 - 

[0019]Two or more liquid crystal driving electrodes formed in matrix form since a liquid crystal 
display concerning this invention drove a liquid crystal, In a liquid crystal display constituted 
including a non-line type resistance element which has the structure which laminated a 
conductor-insulator-conductor one by one, said liquid crystal driving electrode is divided into n 
concentric picture element electrodes (integer of n>=2), and it is characterized by providing a 
non-line type resistance element in its **** of this concentric picture element electrode. ** 
a liquid crystal display [ like ] being made into area S LCj of the i-th concentric picture element 
electrode (i is the arbitrary integers between 1 and n) of said concentric picture element 
electrode, and, when area of a non-line type resistance element provided in the i-th concentric 
picture element electrode is made into S NLj , It is characterized by a value of S LCj /S NLj of n 

pieces being at least two or more kinds. 

[0020]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a switching element connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the ctenidiurrHike first picture element electrode, and 
the ctenidium-like second picture element electrode, The first switching element is connected to 
said the ctenidium-like first picture element electrode, the second switching element is 
connected to said the ctenidium-like second picture element electrode, and it is characterized 
by said the ctenidium-like first picture element electrode, and said the ctenidium-like second 
picture element electrode having got into gear mutually. 

[0021]ln a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a switching element connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the ctenidium-like first picture element electrode, and 
the ctenidium-like second picture element electrode, The first switching element is connected to 
said the ctenidium-like first picture element electrode, and the second switching element is 
connected to said the ctenidium-like second picture element electrode, Said the ctenidium-like 
first picture element electrode, and said the ctenidium-like second picture element electrode 
have got into gear mutually, and it is characterized by there being said switching element by a 
non-line type resistance element which has the structure which laminated a conductor- 
insulator-conductor one by one. ** — a liquid crystal display [ like ] is characterized by said the 
ctenidiurrHike first picture element electrode, and said the ctenidium-like second picture 
element electrode having got into gear mutually horizontally. Or it is characterized by said the 
ctenidium-like first picture element electrode, and said the ctenidium-like second picture 
element electrode having got into gear mutually perpendicularly. Area of S LC1 , and said the 

ctenidium-like second picture element electrode for area of said the ctenidium-like first picture 
element electrode S LC2 , When area of a non-line type resistance element in which area of a 

non-line type resistance element provided in said the ctenidium-like first picture element 
electrode was provided by S NL1 , and said the ctenidium-like second picture element electrode is 

made into S NL2 , it is characterized by filling S|_q^/S nl1 >S L q 2 /S NL2 . Area of S LC1 , and said the 

ctenidium-like second picture element electrode for area of said the ctenidium-like first picture 
element electrode Or S LC2 , When area of a non-line type resistance element in which area of a 

non-line type resistance element provided in said the ctenidiurrHike first picture element 
electrode was provided by S^ L1 , and said the ctenidium-like second picture element electrode is 

made into S NL2 , it is characterized by filling S LC1 -S LC2 and S NL1 <S NL2 . Area of S LC1 , and said 

the ctenidium-like second picture element electrode for area of sard the ctenidium-like first 
picture element electrode Or S LC2 , When area of a non-line type resistance element in which 

area of a non-line type resistance element provided in said the ctenidium-like first picture 
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element electrode was provided by S NU , and said the ctenidium-like second picture element 
electrode is made into S NL2 , it is characterized by filling \ C1 /S NL1 <S LC2 /S NL2 . Area of S LC1 , 
and said the ctenidium-like second picture element electrode for area of said the ctenidium-like 
first picture element electrode Or S LC2 , When area of a non-line type resistance element in 
which area of a non-line type resistance element provided in said the ctenidium-like first picture 
element electrode was provided by S NU , and said the ctenidiuirHike second picture element 
electrode is made into S NL2 , it is characterized by filling S LC1 =S LC2 ancl S NL1 >S N| _ 2 . 
[0022]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal and a switching element connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the ctenidium-like first picture element electrode, and 
the ctenidium-like second picture element electrode, The first switching element was connected 
to said the ctenidium-like first picture element electrode, the second switching element was 
connected to said the ctenidium-like second picture element electrode, said the ctenidium-like 
first picture element electrode, and said the ctenidium-like second picture element electrode 
have got into gear mutually, and it is characterized by there being said switching element by a 
thin film transistor. 

[0023]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a thin film transistor connected to this liquid crystal driving electrode. Said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, The first thin film transistor is connected to said first picture element 
electrode, and the second thin film transistor is connected to said second picture element 
electrode, A gate electrode of said first thin film transistor is connected to the first scanning 
line, a gate electrode of said second thin film transistor is connected to the second scanning 
line, and it is characterized by there being said first thin film transistor and said second thin film 
transistor by a reverse electric conduction type mutually- ** — a liquid crystal display [ like ] is 
characterized by said first picture element electrode and said second picture element electrode 
having got into gear mutually by the shape of a ctenidium. Area of said first picture element 
electrode and area of said second picture element electrode are characterized by an equal thing. 

[0024]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a thin film transistor connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode,The first thin film transistor is connected to said first picture element 
electrode, and the second thin film transistor is connected to said second picture element 
electrode, A gate electrode of said first thin film transistor is connected to the first scanning 
line, A gate electrode of said second thin film transistor is connected to the second scanning 
line, There is said first thin film transistor by an N type electric conduction type, there is said 
second thin film transistor by a P type electric conduction type, and area of the first picture 
element electrode that said first thin film transistor connected is characterized by being larger 
than area of the second picture element electrode that said second thin film transistor 
connected. ** — a liquid crystal display [ like ] is characterized by said first picture element 
electrode and said second picture element electrode having got into gear mutually by the shape 
of a ctenidium. 

[0025]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a thin film transistor connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, The first N type electric conduction type thin film transistor is 
connected to said first picture element electrode, The second P type electric conduction type 
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thin film transistor is connected to said second picture element electrode, A gate electrode of 
said first thin film transistor is connected to the first scanning line, A gate electrode of said 
second thin film transistor is connected to the second scanning line, When channel length of said 
first thin film transistor was made into L r channel width was made into W r channel length of 
said second thin film transistor is made into l_ 2 and channel width is made into W 2 , it is 
characterized by filling an expression of relations with Wj/L^Wg/Lg. ** — a liquid crystal 

display [ like ] is characterized by said first picture element electrode and said second picture 
element electrode having got into gear mutually by the shape of a ctenidium. Area of said first 
picture element electrode and area of said second picture element electrode are characterized 
by an equal thing. 

[0026]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a thin film transistor connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, The first N type electric conduction type thin film transistor is 
connected to said first picture element electrode, The second P type electric conduction type 
thin film transistor is connected to said second picture element electrode, A gate electrode of 
said first thin film transistor is connected to the first scanning line, a gate electrode of said 
second thin film transistor is connected to the second scanning line, and channel length of said 
first thin film transistor is characterized by being longer than channel length of said second thin 
film transistor. ** — a liquid crystal display [ like ] is characterized by said first picture element 
electrode and said second picture element electrode having got into gear mutually by the shape 
of a ctenidium. Area of said first picture element electrode and area of said second picture 
element electrode are characterized by an equal thing. 

[0027]In a liquid crystal display which comprises two or more liquid crystal driving electrodes 
formed in matrix form since a liquid crystal display concerning this invention drove a liquid 
crystal, and a thin film transistor connected to this liquid crystal driving electrode, Said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, The first N type electric conduction type thin film transistor is 
connected to said first picture element electrode, The second P type electric conduction type 
thin film transistor is connected to said second picture element electrode, A gate electrode of 
said first thin film transistor is connected to the first scanning line, a gate electrode of said 
second thin film transistor is connected to the second scanning line, and channel width of said 
first thin film transistor is characterized by being narrower than channel width of said second 
thin film transistor. ** — a liquid crystal display [ like ] is characterized by said first picture 
element electrode and said second picture element electrode having got into gear mutually by 
the shape of a ctenidium. Area of said first picture element electrode and area of said second 
picture element electrode are characterized by an equal thing. 

[0028]In a liquid crystal display constituted including a non-line type resistance element which 
has the structure in which a liquid crystal display concerning this invention laminated the 1st 
conductorHnsulator-2nd conductor one by one, and a liquid crystal driving electrode which 
drives a liquid crystal, the [ which drives the electric non-line type characteristic of a non-line 
type resistance element, and said second picture element electrode for a start which said liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, and drives said first picture element electrode ] — it is characterized 
by the electric non-line type characteristics of a 2 non-line type resistance element differing. Or 
in a liquid crystal display constituted including a non-line type resistance element which has the 
structure in which a liquid crystal display concerning this invention laminated the 1 st conductor- 
insulator-2nd conductor one by one, and a liquid crystal driving electrode which drives a liquid 
crystal, the [ which drives thickness of an insulator layer of a non-line type resistance element, 
and said second picture element electrode for a start which said liquid crystal driving electrode 
is divided into the first picture element electrode and the second picture element electrode, and 
drives said first picture element electrode ] — it is characterized by thickness of an insulator 
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layer of a 2 non-line type resistance element differing. ** — a liquid crystal display [ like ] 
said first — the [ the 1st conductor of a non-line type resistance element, and / said ] — it is 
characterized by electrically connecting the 1st conductor of a 2 non-line type resistance 
element in the exterior of a viewing area of a liquid crystal display. Or it is characterized by being 
formed so that said second picture element electrode may enclose said first picture element 
electrode. 

[0029]ln a liquid crystal display constituted including a non-line type resistance element which 
has the structure in which a liquid crystal display concerning this invention laminated a 
conductor-insulator-conductor one by one, and a liquid crystal driving electrode which drives a 
liquid crystal, said liquid crystal driving electrode is divided into the first picture element 
electrode and the second picture element electrode, and said first picture element electrode and 
said second picture element electrode are connected with a non-line type resistance element in 
series for a start which drives said first picture element electrode — as — the — the [ a 2 non- 
line type resistance element and ] — it is characterized by providing a 3 non-line type 
resistance element. 

[0030]When, as for a liquid crystal display concerning this invention, a non-line type resistance 
element is used as a switching element it is characterized by taking structure which laminated 
an oxide, metal, or a transparent conducting film of metal which makes tantalum one ingredient, 
and metal which makes tantalum one ingredient one by one. 

[0031 ]A liquid crystal display concerning this invention is characterized by an insulator of a non- 
line type resistance element being silicon nitride, when a non-line type resistance element is 
used as a switching element. 
[0032] 

[Embodiment of the Invention]Although this invention is explained in detail using a drawing below, 
in advance of it, each claim indicates the relation of the example and drawing which are mainly 
concerned. However, this is the classification for only planning readers' convenience, and if a 
certain invention is sometimes concerned with some examples, in order to avoid a repetition of 
the example of the first half, it may be omitting the repetition part in the example of the second 
half. Therefore, the classification described below is only one rule of thumb to the last. 
[0033]The invention of claims 1-10 is mainly concerned with Example 1 and drawing 1 . 
[0034]The invention of claims 11-15 is mainly concerned with Example 2 and drawing 3. 
[0035]The invention of claims 16-24 is mainly concerned with Example 5 and drawi ng 8, and 
drawi n g 9 , 

[0036]The invention of claims 25-33 is mainly concerned with Example 6 and drawing 10 . 
[0037]The invention of claims 34-43 is mainly concerned with Example 7 and drawing 1 1 . 
[0038]The invention of claims 44-55 is mainly concerned with Example 8 and drawing 1 2 , and 
drawing 13 . 

[0039]The invention of claims 56-59 is mainly concerned with Example 3 and dra wing 4, and 
drawing 5. 

[0040]The invention of claim 60 is mainly concerned with Example 4 and drawing 6, and drawing 
7 

[0041 ]The invention of claims 63-73 is mainly concerned with Example 9 and drawin g 14, and 
drawing 15 . 

[0042] [Example 1] Dra wing 1 shows the example by this invention, and is a sectional view [ in / 
drawin g 1 (a) can be set to a top-view figure, and / in drawi ng 1 (b) / AA' of drawing 1 (a) ]. 
[0043]Ta is formed by a sputtering technique on the 1st substrate 101, such as glass, it patterns 
by photo etching, and the 1st conductor 103 of a MIM element is formed. The 1st conductor 103 
processes the shape which served as scanning wiring, for example, the thickness makes it 1000- 
6000 A. Next, the surface of the 1st conductor 103 is oxidized with an anode oxidation method, 
and the insulator 104 of a MIM element is formed so that it may become 200-800-A thickness. 
For example, anodization uses platinum as the negative pole into the citrate of about 0.01 to 1% 
of concentration, or the solution of ammonium tartrate, it wires so that the anode may serve as 
the 1st conductor 103, it impresses a direct current of 10-45V, and oxidizes for 30 minutes - 4 
hours. Next the insulator 1 04 is calcinated at 300—500 the insulator 1 04 is used as a precise 
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film, and the non-line type characteristic is raised. Next, the first picture element electrode 105 
and the second picture element electrode 106 of a liquid crystal driving electrode which served 
as the 2nd conductor of a MIM element are formed. First MIM element 1 1 1 is connected to the 
first picture element electrode 105, the second picture element electrode 106 is formed so that 
the circumference of the first picture element electrode 105 may be surrounded, and second 
MIM element 1 10 is connected. The first picture element electrode 105 and the second picture 
element electrode 106 form the transparent electric conductor represented by ITO (indium tin 
oxide) in thickness of 300-4000 A by a sputtering technique, and pattern it by photo etching. It is 
not necessary to form the 2nd conductor and liquid crystal driving electrode of a MIM element 
by one for example, and they may be formed independently, respectively, using transparent 
electric conductors, such as ITO, as a liquid crystal driving electrode, using metal or alloys, such 
as Cr, NiCrTa, Ti T as the 2nd conductor. Next, the 2nd substrate 102 is formed so that it may 
counter via the 1st substrate 101 and the liquid crystal layer 109. The data line 108 which 
processed stripe shape into the 2nd substrate 102 for transparent electric conductors, such as 
ITO, is formed, and it provides so that it may intersect perpendicularly with scanning wiring. 
Since drayyjng 1 was easy, explained the monochrome liquid crystal display, but. The organic 
layer which distributed the organic layer or paints dyed by the color Between the 2nd substrate 
102 and the data lines 108, Or it can be easily considered as a color liquid crystal display by 
installing in the position of either between the data line 108 and the liquid crystal layer 109, 
between the liquid crystal driving electrodes 105 and 106 and the liquid crystal layer 109 or a 
between [ the liquid crystal driving electrodes 105 and 106 and the 1st substrate 101 ]. 
[0044]the [ the first picture element electrode 105 that the big point of difference between 
conventional technology and this example has by a kind of a non-line type resistance element 
for a start in a liquid crystal driving electrode, and ] — by dividing into two of the second picture 
element electrodes 106 that exist by a kind of a 2 non-line type resistance element, It is having 
raised the visual angle characteristic of the liquid crystal display by driving by first MIM element 
1 1 1 that formed the second picture element electrode 1 06 in the periphery of the first picture 
element electrode 105, and also became independent, respectively, and second MIM element 
110. 

[0045]To Tech.Dig.of the Int.Electron DevicesMeeting and pp.707-710 Dec.1980, the ratio of 
capacity C MIM of a MIM element to capacity C LC of a liquid crystal layer, If C LC /C MIM becomes 

large, it is shown that the effective voltage impressed to a liquid crystal layer becomes large. 
The ratio of capacity C LC1 of the liquid crystal layer 1 12 to capacity C NL1 of first MIM element 

1 1 1 driven with the first picture element electrode 105, If it is made for the ratios of capacity 
C LC2 of the liquid crystal layer 113 to capacity C NL2 of second MIM element 1 10 driven with the 

second picture element electrode 106 to differ, the effective voltage impressed to the liquid 
crystal layer 1 12 and the liquid crystal layer 113 will change, and a visual angle characteristic will 
improve. 

[0046] Here the area of S NL1 and second MIM element 1 10 for the area of first MIM element 1 1 1 
S NL2 . When specific inductive capacity of t NL and the insulator 104 is made into epsilon NL and 
the dielectric constant of vacuum is made into epsilon^ for the thickness of the insulator 104, 
C NL1 and C NL2 are C NL1 =epsilon 0 -epsilon NL -S NU /t NL , respectively. — (1) 

C NL2 =epsilon O" epsilon NL" S NL2 /l: NL ^ 

It becomes. On the other hand, the area of S LC1 and the second picture element electrode 106 
for the area of the first picture element electrode 105 S LC2 , When specific inductive capacity of 
t LC and a liquid crystal is made into epsilon LC for the thickness of the liquid crystal layers 112 
and 1 13, i.e., the gap of the 1st substrate 101 and the 2nd substrate 102, C LC1 and C LC2 are 
CLQ^epsilonQ-epsilonLQ-S^Q^ti^Q, respectively. — (3) 
C LC2 =epsilon 0 -epsilon LC -S LC2 /t LC — (4) 



http://wvAv4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u-http%3 A%2F%2Fww, „ 2009/07/2 1 



JP,08-328043,A [DETAILED DESCRIPTION] 



Page 12 of 40 



It becomes. 

[0047]In order to raise a visual angle characteristic as one example, it is C|xi^NL1^LC2^NL2" 

— (5) 

If it is made to fill ******, the effective voltage impressed to the liquid crystal layer 112, 
Compared with the effective voltage impressed to the liquid crystal layer 113, it becomes large, 
when it sees from a transverse plane, a contrast ratio becomes large enough by the liquid crystal 
layer 1 12, and when it sees from across, a contrast ratio is compensated by the liquid crystal 
layer 1 13, and it serves as a liquid crystal display with a large angle of visibility. When especially 
the screen of a halftone display is seen from across, a big effect is to prevent NEGAPOJI 
reversal (display in white) of a screen. When formula (1) - (4) is substituted and arranged at a 
ceremony (5), it is S LC1 /S NL1 >S LC2 /S NL2 . — (6) 

It turns out a next door and that the above-mentioned effect will be acquired if surface ratio is 
only changed. Without complicating structure and a process compared with conventional 
technology, since it is realizable only by changing the photo mask at the time of only patterning a 
liquid crystal driving electrode, there is this. In addition, since the second picture element 
electrode 106 has surrounded the first picture element electrode thoroughly, even if it sees a 
liquid crystal display given in this example from which direction, a contrast ratio is compensated 
with this example by the liquid crystal layer 113, and an angle of visibility becomes large by it. In 
this example, defective repair is possible. For example, when the insulator layer 104 of second 
MIM element 110 has a pinhole and the first conductor 103 and the second picture element 
electrode 106 have connected with it too hastily, the potential of the second picture element 
electrode 106 will always become the same as the potential of scanning wiring, but. Since this 
liquid crystal driving electrode field does not become a point defect with the first picture 
element electrode 105 that carries out an information display normally unless first MIM element 
11 1 is also simultaneously poor, it is. First MIM element 1 1 1 is poor on the contrary, and even 
when the first picture element electrode 105 does not operate, this liquid crystal driving 
electrode field does not become a point defect by the normal operation of second MIM element 
1 10 and the second picture element electrode 106. From a viewpoint with such defective repair, 
it is preferred that the area of the first picture element electrode 105 and the area of the 
second picture element electrode 106 are equal. If one [ what one or ] picture element electrode 
area was more remarkably [ than the picture element electrode area of another side ] large, 
when the MIM element linked to a large picture element electrode becomes poor, the picture 
element electrode linked to a normal surviving MIM element becomes remarkably small, and since 
defective repair is not performed effectively for the reason, it is. Time of a liquid crystal display 
to watch from a transverse plane in many cases is long, and the optimal contrast is doubled with 
a transverse plane. The liquid crystal layer 112 on the first picture element electrode 105 made 
the viewpoint from a transverse plane from this example, and the liquid crystal layer 1 13 on the 
second picture element electrode 106 surrounding them has compensated the upper and lower 
sides and the angle of visibility from a longitudinal direction with it. It is desired also from such a 
point for the area of the first picture element electrode 105 and the second picture element 
electrode 106 to be equal. In this case, about 50% of one liquid crystal driving electrode will 
contribute to the contrast improvement from a transverse plane, it will contribute to about 25% 
extending the angle of visibility of a longitudinal direction, and remaining about 25% will play the 
role which extends the angle of visibility of a sliding direction. Of course, the large first pixel 
electrode area is taken by this example, it is also possible to give priority to the contrast from a 
transverse plane, and it occurs. Make area of the first picture element electrode small with about 
40% on the contrary, and area of the belt part which runs up and down among the second picture 
element electrode is made into about 20% of each right and left [ about a total of 40% of ], If area 
of the belt part which runs to right and left among the second picture element electrode is made 
into about 10% of about a total of 20% of each upper and lower sides, the angle of visibility of the 
longitudinal direction of that in which some contrast from a transverse plane is inferior will be 
improved remarkably. When thinking the image quality from a transverse plane as important, a 
comparatively large area of the first picture element electrode is taken, and since area of the 
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second picture element electrode is comparatively enlarged when it gives priority to an angle of 
visibility, it is. However, from a viewpoint that it is compatible with a wide viewing angle in high 
definition and also defective repair can be carried out effectively, the equal thing of first pixel 
electrode area S LC1 and second pixel electrode area S LC2 is preferred. 

[0048]S LC1 =S LC2 — (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start at this time, and ] — the relation of area S NL2 of the second MIM element that exists by a 
2 non-line type resistance element — ^NL1^^NL2 — ^ 
Then, S LC1 /S NL1 >S LC2 /S NL2 — (6) 

****** j s fi|| ec | anc | an above-mentioned effect can be realized. (6) Where a formula is filled, 
when the ratio to area S LC1 +S LC2 which set the first picture element electrode and the second 

picture element electrode of first pixel electrode area S LC1 is made into kappa v it is 

kappa 1 =S LCl /(S LCl +S LC2 ). — (9) 

there is a value of desirable kappa 1 which reconciles high definition and a wide viewing angle by 

0.1 to 0.9 — more — desirable — 0,2 to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 
0.4 to 0.6 ideally. 

[0049]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (5) types, or the relation which fills (6) types. 
[0050] 

C LC2 /C NL2 =m 1 ^Lc/CNLl) ~~ (10) 

When the above-mentioned (10) formula defines coefficient m r (5) type (6) type is nr^O. — (11) 



It is described, at this time, there is the range of the value of desirable m 1 by 0,001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[0051]When dividing a liquid crystal driving electrode into two or more picture element 
electrodes like this example, a role important for the separation distance d between picture 
element electrodes obtaining high definition is played. When the separation distance between the 
picture element electrodes shown in drawing 1 by d is large, since the problem called a fall and 
light leakage phenomenon of contrast arises, it is. The separation distance d does not produce 
these problems, when small enough. The almost same potential is given to the first picture 
element electrode 105 and the second picture element electrode 106 in the state where the 
liquid crystal display shows desired information, and since the liquid crystal polarization condition 
of the liquid crystal layer 1 12 and the liquid crystal layer 1 13 becomes almost the same, saying is 
in a sake. Since the coefficient of viscosity of a liquid crystal is not zero, if its separation 
distance d is small, the liquid crystal layer 114 on this isolation region answers in the form 
dragged by the liquid crystal layer 112 and the liquid crystal layer 1 13, and since it changes a 
polarization condition, there is. It is by the reason a fall or light leakage of contrast do not arise 
as a result. If it says a little more correctly, potential which is different in order to improve a 
view angle characteristic as mentioned above to the first picture element electrode 105 and the 
second picture element electrode 106 is given, it will **** and the polarization condition of the 
liquid crystal layer 112 and the liquid crystal layer 113 will serve as a different thing. If the 
separation distance d is small at this time, the liquid crystal layer 1 14 on an isolation region will 
change to the polarization condition of the liquid crystal layer 112, and the interim polarization 
condition which connects the polarization condition of the liquid crystal layer 113. If the 
separation distance d of a place is large, it will carry out regardless of the polarization condition 
of the liquid crystal layer 112, or the polarization condition of the liquid crystal layer 113, and 
since liquid crystal driving electrode potential will always be in the polarization condition which 
**** s j n 2 ero, there is the liquid crystal layer 1 14 on an isolation region. When there were the 
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place and the separation distance d which investigated the value which the viewpoint which 
carried out applicant claudicaton is followed and is allowed the separation distance d at 10 
micrometers or less, the fall of contrast hardly became a problem, and in 7 micrometers or less, 
the fall of contrast was not accepted at all. In 5 more micrometers or less, light leakage when 
indicating by black with the no Moray white display mode was not accepted at all, either. That is, 
if there is the separation distance d at 10 micrometers or less, it will almost be satisfactory 
practically, and in 5 micrometers or less, since the liquid crystal layer 1 14 on an isolation region 
has also answered correctly, it is. Although here explained using a MIM element as a switching 
element also when other switching elements, such as a TFT element, are used, of course, the 
same situation can be adapted and there is. Using a TFT element as a switching element, also 
when dividing one liquid crystal driving electrode into two or more picture element electrodes, as 
for the separation distance d between picture element electrodes, 10 micrometers or less are 
preferred, and it has 7 micrometers or less at 5 micrometers or less still more preferably more 
preferably. 

[0052]Also when opposite to **** as other examples, it is effective and is. 
[0053]C LC1 /C NL1 <C LC2 /C NL2 - (12) 
Namely, S LC /S NL1 <S UC2 /S NL2 — (13) 

Then, contrary to the above, a viewing angle can be compensated by the liquid crystal layer 112, 
and the completely same effect as **** is acquired. When first pixel electrode area S LC1 and 
second pixel electrode area S LC2 are made equal, it is S LC1 =S LC2 . (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start, and ] — the relation of area S NL2 of the second MIM element that exists by a 2 non-line 
type resistance element — ^NL1^^NL2 — 

Then, the relation of (13) types is filled, and a wide viewing angle and high definition are 
compatible, and also defective repair also becomes possible effectively. (13) Where a formula is 
filled, when the ratio to area S LC1 +S LC2 which set the first picture element electrode and the 

second picture element electrode of second pixel electrode area S LC2 is made into kappa 2 , it is 

kappa 2 =S LC2 /(S LC1 +S LC2 ). — (15) 

there is a value of desirable kappa 2 which reconciles high definition and a wide viewing angle by 

0.1 to 0.9 — more — desirable — 0.2 to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 
0.4 to 0.6 ideally. 

[0054]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (12) types, or the relation which fills (13) types. 
[0055] 

C LC1 /C NL1 =m 2 (C LC2 /C NL2 ) (1 6) 

When the above-mentioned (16) formula defines coefficient m 2 , (12) type (13) type is m 2 <1. — 
(17) 

It is described, at this time, there is the range of the value of desirable m 2 by 0.001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[0056]Although this example explained Ta to the example as the 1st conductor 103, The alloy 
which uses as an ingredient the alloy which uses Ta, such as TaMo, TaW, TaSi, and TaSiW, as an 
ingredient or aluminum, and aluminum can also be used, these first conductor may be oxidized by 
the anode oxidation method or a thermal oxidation method, and the insulator 104 may be formed. 
The insulator 104 may use the silicon nitride which formed membranes with a sputtering 
technique and plasma CVD method. 

[0057] [Example 2] Drawing 3 shows another example by this invention, and is a sectional view 
C in / drawing 3 (a) can be set to a top-view figure, and / in drawing 3 (b) / CC of drawing 3 
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[0058]On the 1st substrate 401, such as glass, the 1st conductor 403 of the MIM element which 
consists of metal, such as Cr, aluminum, and Mo, is formed, the 1st conductor 403 serves as the 
data line — per [ 1 pixel area (namely, one liquid crystal driving electrode) from the data line ] 
three lobes are provided. Next, the insulator 404 of a MIM element is formed with silicon nitride 
or a hard carbon film with a sputtering technique, plasma CVD method, etc., and three above- 
mentioned lobes are patterned after the wrap at least. Although it is not necessary to 
necessarily pattern, it is more desirable to pattern the insulator 404 by the difference between 
the 1st substrate 401 and the refractive index of the insulator 404, since a liquid crystal display 
colors. On the other hand, the 1st conductor 403 may be used as the alloy which uses Ta or Ta 
as an ingredient like Example 1, and the insulator 404 may be obtained with an anode oxidation 
method. In this case, in order only for the surface of the 1st conductor 403 to oxidize, it is not 
necessary to pattern the insulator 404. The silicon nitride film and the hard carbon film excel the 
insulator formed by anodizing the alloy which generally uses Ta or Ta as an ingredient in the 
non-line type characteristic. What is necessary is just to choose the material of the optimal 
insulator layer by the ease of such a point and the above-mentioned manufacturing method, the 
pixel number of a liquid crystal display, or the image quality demanded. Next, the first picture 
element electrode 407, the second picture element electrode 406, and the third picture element 
electrode 405 which served as the 2nd conductor of a MIM element are provided. As a result, 
first MIM element 410, second MIM element 411, and third MIM element 412 are formed in three 
lobes of the 1st conductor 403. The 2nd conductor and liquid crystal driving electrode of a MIM 
element may consist of separate materials, as Example 1 described. Next, the 2nd substrate 402 
is formed in the 1 st substrate 401 and the position which counters via the liquid crystal layer 
409. The scanning wiring 408 which processed stripe shape into the 2nd substrate 402 for 
transparent electric conductors, such as ITO, is formed. 

[0059]The point of difference between Example 1 and this example is a point which extended the 
flexibility which raises a view angle characteristic by dividing in the direction in which the wide 
viewing angle of a liquid crystal display is asked for one liquid crystal driving electrode at n 
picture element electrodes (integer of n>=2), and providing a non-line type resistance element 
respectively independent of each picture element electrode. In drawing 3 r a liquid crystal display 
trichotomizes one liquid crystal driving electrode perpendicularly supposing the operating 
condition by which a wide viewing angle is searched for in the vertical (length or upper and lower 
sides) direction of a liquid crystal display screen (n= 3). The view angle characteristic of a liquid 
crystal display changes with application situations of each liquid crystal display. For example, in 
the large-sized liquid crystal display of 25 cm - about 50 cm of vertical angles applied to the 
display screen of a personal computer (PC) and an engineering workstation (EWS), a wide viewing 
angle is searched for in the vertical (length or upper and lower sides) direction of a display 
screen in many cases. Since the height of eyes changes with individuals also when a liquid 
crystal display is built into a pachinko stand, a wide viewing angle is searched for in the vertical 
(length or upper and lower sides) direction, Since it is assumed that there are many operating 
conditions which look at one liquid crystal display from the level (width or right and left) direction 
by two persons or three persons when adapted for the television for mount, etc. in contrast with 
these, a wide viewing angle is rather searched for in the level (width or right and left) direction. 
Since a view angle characteristic is improvable by changing the ratio of the liquid crystal 
capacity driven with the divided picture element electrode to each MIM element capacity for 
every picture element electrode so that it may mention later, it is preferred to divide one liquid 
crystal driving electrode in the direction asked for a wide viewing angle at two or more picture 
element electrodes. In the example of drawing 3, since the liquid crystal driving electrode is 
divided in the vertical (length or upper and lower sides) direction, while the contrast from a 
transverse plane is good, the angle of visibility of the vertical (length or upper and lower sides) 
direction becomes remarkably large. At this time, although the angle of visibility of the level 
(width or right and left) direction is shown in drawing 2 , it is narrow like the liquid crystal display 
of the time former, but primarily, since the angle of visibility is not called for in that direction, it 
is in it. While carrying out pachinko, people gaze only at the liquid crystal display of their own 
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stand, and it is common that mind is taken by the liquid crystal display of the next stand, etc., 
and they have it. It is preferred for a liquid crystal driving electrode to be divided in ****** and 
the direction asked for the wide viewing angle of a liquid crystal display at n picture element 
electrodes (integer of n>=0, to provide an MIM type non-line type resistance element in each 
picture element electrode, and to change the non-line type resistance element surface ratio of 
each picture element electrode area. It is because the wide viewing angle as a request is 
acquired in addition in the direction asked for a wide viewing angle where contrast from a 
transverse plane is made good by this, although the direction asked for a wide viewing angle may 
be any direction — usually — the level (width or right and left) direction — or it is in the vertical 
(length or upper and lower sides) direction. Therefore, what is necessary is just to divide one 
liquid crystal driving electrode into n pieces (integer of n>=) in the vertical (length or upper and 
lower sides) direction, as the example of drawing 3 shows when the wide viewing angle is 
searched for in the vertical (length or upper and lower sides) direction. When a wide viewing 
angle is searched for in the level (width or right and left) direction on the contrary, 90 degrees 
drawing 3 a is rotated, and it is by the reason what is necessary is just to divide one liquid 
crystal driving electrode into n pieces (integer of n>=2) in the level (width or right and left) 
direction. 

[0060]Next a relation with the MIM type non-line type resistance element connected with each 
picture element electrode at them is explained. The capacity of first MIM element 410, second 
MIM element 411, and third MIM element 412, respectively C NL1 , The capacity of the liquid 

crystal layer 417 which is made into C NL2 and C NL3 and is driven with the first picture element 

electrode 407, the liquid crystal layer 416 driven with the second picture element electrode 406, 
and the liquid crystal layer 415 driven with the third picture element electrode 405, respectively 
C LC1 , It is considered as C LC2 and C LC3 , and the capacity factor of a MIM element and a liquid 

crystal layer is C LC3 /C NL3 >C LC2 /C NL2 >C LC1 /C NLr — (18) 

If it is made to fill ******, the visual angle characteristic of the direction of the arrow 414 can 
be improved substantially. All of material and thickness of the insulator 404 of first MIM element 
410, second MIM element 41 1, and third MIM element 412 are equal, since the material and 
thickness of the liquid crystal layers 415, 416, and 417 are also equal — Example 1 — the same 
— first MIM element 410, second MIM element 411, and third MIM element 412 — each area — 
S NL1 . Consider it as S NL2 and S NL3 , and if an upper type is replaced as S LC1 , S LC2 , and S LC3 , 

each area of the first picture element electrode 407, the second picture element electrode 406, 
and the third picture element electrode 405, (18) A formula is 

S LC3 /S NL3 >S LC2 /S NL2 >S LC1 /S NL1- t19) 

It is come out and expressed. Therefore, in order to change the capacity factor of a MIM 
element and a liquid crystal layer, it is easily realizable by only changing these surface ratio. 
[0061]On the other hand, the capacity factor of a MIM element and a liquid crystal layer is 

C LC3 /C NL3 <C LC2 /C NL2 <C LC1 /C NL1' — (20) 
Namely, S LC3 /S NL3 <S LC2 /S NL2 <S LC1 /S NL2 - (21) 

If it is made to fill ******, the visual angle characteristic of arrow 413 direction can be improved. 

C LC3 /C NL3 =C LC1 /C NL1 <C LC2 /C NL2 (22) 
Namely, S LC3 /S NL3 -S LC1 /S NL1 <S LC2 /S LC2 - (23) 

If it is made to fill ******, the visual angle characteristic of the arrow 413 and 414 both sides 
can be improved symmetrically. 

[0062]It is C LC3 /C NL3 <C LC1 /C NL1 <C LG2 /C NL2 as a means to improve the visual angle 

characteristic of the arrow 413 and 414 both sides. — (24) 
Namely, S LC3 /S NL3 <S LC1 /S NL1 <S LC2 / SNL2 — (25) 

or [ making it fill ****** ] — or 0 LC1 /C NL1 <C LC 3 /C NL — 3 <C LC2 /C NL2™ (26) 
Namely, S LC1 /S NL1 <S LC3 /S NL3 <S LC2 /S NL2 — (27) 
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It is realizable also by filling ******. 

[0063]As for the separation distance d which separates each picture element electrode as 
explained in Example 1.10 micrometers or less are preferred, and it has 7 micrometers or less at 
5 micrometers or less still more preferably more preferably. This situation always suits, when 
dividing one liquid crystal driving electrode into two or more picture element electrodes. Some 
examples which divide one liquid crystal driving electrode into two or more picture element 
electrodes in the following examples using a TFT element and a MIM element as a switching 
element appear. Although reference will not be made about this separation distance d from now 
on in particular in those examples, all the desirable values of the separation distance d are the 
same as that of ****, and there are. . 
[0064]It can realize easily, without the flexibility which raises the visual angle characteristic of 
the direction desired remarkably complicating a process and structure, as explained above, When 
it applies to the large-sized liquid crystal display of 25 cm - about 50 cm of vertical angles 
especially used for the object for PC, or EWS, even if it is fixing eyes, the problem that a color 
tone differs from contrast by the upper and lower sides of a screen can be solved. 
[0065]Although this example explained as an example the case where a liquid crystal driving 
electrode was trichotomized as an example, Increase the number of partitions, consider it as n 
division (integer of n>=4), and a non-line type resistance element is provided in its **** of these 
picture element electrodes. When area of the non-line type resistance element which considered 
it as area S. „■ of the i-th picture element electrode (i is the arbitrary integers between 1 and n), 
and was provided in the i-th picture element electrode is made into S NLj , If the value of 
S LCi /S NLi of n pieces considers it as at least two or more kinds, it is clear that the flexibility of 
the improvement in a visual angle characteristic spreads. As (23) types explained using n= 3, the 
visual angle characteristic of the direction which it depends on making equal the i-th value of 
S LC /S NLj and the n+1-i-th values of S LC(n+1H) /S NL(n+1H) , and is asked for the wide viewing 

angle can be improved symmetrically. 

[0066][Example 3] Drawing 4 shows another example concerning this invention. 
[0067]Shape which has one lobe per pixel, respectively is processed, and the 1st data line 501 
that served as the 1 st conductor of a MIM element and the 2nd data line 502 are arranged on 
both the sides of the first picture element electrode 507 and the second picture element 
electrode 508. The second picture element electrode 508 formed behind is formed so that the 
first picture element electrode 507 may be enclosed around the first picture element electrode 
507, and it constitutes one liquid crystal driving electrode from these first picture element 
electrodes 507 and the second picture element electrode 508. The 1st data line 501 and the 2nd 
data line 502 use the material which can anodize the alloy etc. which use as an ingredient the 
alloy which uses Ta, such as Ta or TaW, TaMo, TaSi, and TaSiW, as an ingredient aluminum, or 
aluminum. Next, the surface of the 1st data line 501 and the 2nd data line 502 is oxidized with an 
anode oxidation method, and the insulator of a MIM element, the 1st becoming insulator 503, and 
the 2nd insulator 504 are formed. If the alloy which uses Ta or Ta as an ingredient is anodized, 
for example using solution, such as citrate of about 0.01 to 1% of concentration, phosphoric acid, 
or ammonium tartrate, a precise insulator will be obtained easily. On the other hand, the alloy 
used as an ingredient aluminum or aluminum The ammonium tartrate solution of about 0.01 to 5% 
of concentration, Or a precise insulator will be obtained, if both solutions adjust PH to 7.0-7.5 
with an ammonia solution and anodize using the solution which made an ethylene glycol solvent 
and ammonium tartrate the solute. At this time, an insulating organic matter is formed 
beforehand and selection anodization is carried out so that the 1st insulator 503 or the 2nd 
insulator 504 may not be formed in the terminal area 51 1 linked to an external driver line. Or 
when an insulator is formed, an insulator is removed by the dry etching methods, such as 
reactive ion etching (RIE), using the gas of fluoridation systems, such as CF 4 and SFg. Next, the 

second picture element electrode 508 is formed in the first picture element electrode 507 that 
served as the 2nd conductor of a MIM element, and shape which surrounds this. As a result first 
MIM element 509 and second MIM element 510 are constituted by each lobe of the 1st data line 
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501 and the 2nd data line 502. At this time, the putt electrode 505 is simultaneously formed in 
the terminal area 51 1 so that the same data signal may be supplied to the 1st data line 501 and 
the 2nd data line 502. It cannot be overemphasized that the 2nd conductor and liquid crystal 
driving electrode of a MIM element may be formed with a separate material like Example 1. 
Finally, the scanning wiring 506 is formed so that it may intersect perpendicularly with the 1st 
data line 501 and the 2nd data line 502 via a liquid crystal layer, and a liquid crystal display is 
constituted. 

[0068]The electric non-line type characteristic of first MIM element 509 that the point of 
difference between Example 1 and this example (namely, focus of this invention) drives the first 
picture element electrode 507, By having differed the electric nonHine type characteristic of 
second MIM element 510 of driving the second picture element electrode 508, it is the point 
which extended the flexibility which raises a visual angle characteristic, 

[0069]If this example is followed, when forming the 1st insulator 503 and the 2nd insulator 504 
with an anode oxidation method, it becomes possible to obtain the insulator which anodizes in 2 
steps and has the different nonHine type characteristic. The schematic illustration at the time of 
anodizing to drawing 5 is shown. The 1st data line 602 and the 2nd data line 603 are formed in 
the 1st substrate 601 that arranges a MIM element to array form. It is connected altogether in 
the upper part of the 1st substrate 601, and two or more 1st data lines 602 are connected to 
the 1st anodization putt 605. It is altogether connected in the lower part of the 1st substrate 
601 conversely [ the 1st data line 602 ], and two or more 2nd data lines 603 are connected to 
the 2nd anodization putt 606. The insulator by anodization is prevented from the terminal area 
604 forming an insulating organic matter, as stated above, and being formed, objects for 
anodization, such as an aqueous~citric-acid solution, — transformation — the 1st substrate 601 
is immersed to the dashed line 607 into liquid, and the same — transformation — electrodes, 
such as platinum installed into liquid, are used as the negative pole, and 1st anodization is 
performed, for example with the impressed electromotive force of 30V by using the 1 st 
anodization putt 605 as the anode. Next, the 2nd anodization putt 606 is used as the anode, for 
example, 2nd anodization is performed with the impressed electromotive force of 40V. The after- 
anodization dashed lines 607 and 608 cut the 1st substrate 601, and the connected data line is 
separated. When the thickness of the insulator formed is proportional to impressed electromotive 
force and also Ta is used for the 1st data line 602 and the 2nd data line 603, in order for 17-18A 
per 1V to form membranes, the thickness of the 1st insulator 503 will be 510-540 A, and the 
thickness of the 2nd insulator 504 of another side will be 680-720 A. As a result it can be 
different in Example 1, not only the area of a MIM element but the thickness of an insulator can 
be changed, and the flexibility which changes the capacity factor of a MIM element and a liquid 
crystal layer can extend further. 

[0070]The Poole Fraenkel current I which flows on the other hand in the tantalic acid ghost 
(TaO x ) obtained by anodization is I=kV exp (betarootV), 

It comes out, it is expressed, and the value of beta is a coefficient showing non-linearity, and 
beta is in inverse proportion to the square root of thickness, if thickness of an insulator is set to 
d (beta**1/rootd). Therefore, by changing the thickness of an insulator, non-linearity is also 
changed, the nonHine type characteristic of not only a capacity factor but a MIM element is 
changed, and it goes across the effective value of the voltage impressed to the liquid crystal 
layer driven with the first picture element electrode 507 and the second picture element 
electrode 508 broadly, and becomes controllable. 

[0071] By an aqueous-citric-acid solution's performing 1st [ further ] anodization, and performing 
2nd anodization with a phosphoric acid aqueous solution, Lynn is incorporated as an impurity into 
the 2nd insulator 504, and a new trap level is formed, the thickness of the 1st insulator 503 and 
the 2nd insulator 502 — the same — that is, even if it makes the same voltage impressed by the 
anodization which is the 1st time, and the 2nd anodization, the non-line type characteristic of 
first MIM element 509 and second MIM element 510 is changeable. The visual angle 
characteristic and contrast of a liquid crystal display can be substantially improved only by the 
flexibility which changes the non-line type characteristic more spreading, and increasing an 
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anodization process by 1 time by changing the voltage impressed to this by anodization, 
compared with conventional technology. The electrical property of an MIM type nonlinear 
resistance element may be substantially changed by changing the anodization method, a liquid 
crystal display given in this example — the first anodization and anodization of a two-times eye 
— impressed electromotive force and transformation — it is possible to change oxidation 
conditions, such as liquid and temperature, freely and to combine them, a different MIM element 
produced by using the appearance controls each picture element electrode independently, and 
one liquid crystal driving electrode is driven. Since the image quality called contrast and angle of 
visibility as a result can be set up freely, it is. Of course, as this example was explained in full 
detail in Example 1, it is also possible to change the MIM element surface ratio of picture 
element electrode area, and to acquire the same effect as Example 1, and it occurs. However, 
structures, such as thickness of an oxide film and a presentation, are changed by changing the 
anodization conditions of two times by this example also in the situation which cannot be set up 
so that picture element electrode area and MIM element area may consider by restrictions of the 
restrictions on the layout of a liquid crystal driving electrode, the accuracy of photo lithography, 
etc., Since a wide viewing angle and high definition must have been reconciled easily, it is. In 
addition, even if one [ what / of the 1st data line 501 or the 2nd data line 502 / one or ] data 
line is disconnected in the liquid crystal display of this example shown in drawing 4, unless both 
are disconnected simultaneously, the special feature which reached to an extreme and was 
excellent in if a line defect does not arise is accepted, if there is nothing and it is shown in 
drawin g 2 also until it says, but at least one open circuit arises in the data line in the liquid 
crystal display of conventional technology at the time, although information will not be 
transmitted to the point — a reason — a normal information display is not performed a field 
occurs in a line and what is called a line defect comes to be recognized visually Also in the liquid 
crystal display of this example shown in _drawjn£ 4, when an open circuit arises in the data line, 
the point by which information transfer is not carried out previously is the same as that of the 
former, and there is. However, one liquid crystal driving electrode is divided into the first picture 
element electrode and the second picture element electrode that encloses it in the liquid crystal 
display of this invention, Since it is connected to the independent data line, even if abnormalities, 
such as an open circuit, arise in data line of one of the two, since signal transduction is already 
made through data line of one of the two and the MIM element linked to it, there is a MIM 
element linked to each picture element electrode. In this case, since one of the two of the 
picture element electrode in which a previous liquid crystal driving electrode accomplishes it is 
dead from the open circuit, although a normal information display does not accomplish, since 
picture element electrode of one of the two is already operating, and it does not become a fatal 
line defect, it is [ surviving ], make it the point defect repair explained in Example 1 — make it 
the line defect repair mentioned above — two picture element electrode shape is important for 
performing it effectively, and it is. Effective defective repair is clearly made for the direction 
divided so that the picture element electrode of another side might enclose a picture element 
electrode like this application in while rather than halving a liquid crystal driving electrode in 
parallel or right-angled with the data line simply. This is especially remarkable in the line defect 
repair shown in this example, and there is. 

[0072][Example 4] Drawing 6 shows another example by this invention, in this example, a liquid 
crystal driving electrode is divided into the first picture element electrode and the second 
picture element electrode, and the first picture element electrode and said second picture 
element electrode are connected with a non-line type resistance element in series for a start 
which drives the first picture element electrode — as — the — the [ a 2 non-line type 
resistance element and ] — the 3 non-line type resistance element is provided. 
[0073]The 1st conductor 703 of the MIM element which served as scanning wiring is processed 
into shape which has one lobe per pixel. As for the 1st conductor 703, it is preferred that 
thickness forms in about 1000-5000A with metal, such as Cr and Ta, If aluminum with lower 
specific resistance, Cu, etc. are preferably used in order to make delay of a scanning signal small 
since it serves as scanning wiring, the large-sized liquid crystal display of 25 cm or more of 
vertical angles is realizable. The 3rd conductor 704 is formed in island shape simultaneously with 
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this 1 st conductor 703. Next, the insulator 705 of a MIM element is formed so that the lobe of 
the 1st conductor 703 and the 3rd conductor 704 may be covered at least. It is not necessary to 
necessarily pattern the insulator 705 like the insulator 404 shown in Example 2, and the 
thickness should just make it 300-3000 A using a silicon nitride film, a hard carbon film, a 
tantalum oxide film, etc. Next the second picture element electrode 707 is formed in the first 
picture element electrode 706 that served as the 2nd conductor of a MIM element, and the 
shape surrounding the circumference of this first picture element electrode 706. As a result, it is 
formed so that second MIM element 71 1 and third MIM element 712 may become a portion at 
which first MIM element 710, the 3rd conductor 704, the first picture element electrode 706, or 
the second picture element electrode 707 crosses the lobe of the 1st conductor 703 with a 
series connection, respectively. The 2nd substrate 702 that formed the data line 708 so that it 
might counter via the 1st substrate 701 and the liquid crystal layer 709 is arranged. The 
equivalent circuit of the liquid crystal display constituted by this appearance is shown in drawing 
7. First MIM element 803 equivalent to first MIM element 710 and the liquid crystal layer 806 
driven with the first picture element electrode 706 are connected to the intersection of the 
scanning wiring 801 and the data line 802 in series. It is connected in series and first MIM 
element 803, second MIM element 804 that is equivalent to second MIM element 71 1 from the 
middle point of the liquid crystal layer 806, third MIM element 805 equivalent to third MIM 
element 712, and the liquid crystal layer 807 driven with the second picture element electrode 
707 are connected to the data line 802. A scanning signal and a data signal are impressed to the 
scanning wiring 801 and the data line 802, respectively, first MIM element 803 is made into an 
ON state, an electric charge is written in the first picture element electrode 706, and a 
predetermined electric field is imposed on the liquid crystal layer 806. An electric charge is 
written also in the second picture element electrode through second MIM element 804 and third 
MIM element 805 simultaneously with this, and an electric field is impressed also to the liquid 
crystal layer 807. As a result, when the effective voltage impressed to the liquid crystal layer 
806 becomes larger than the effective voltage impressed to the liquid crystal layer 807, contrast 
is secured by the liquid crystal layer 806 when the liquid crystal display was seen from the 
transverse plane, and also it sees from across, contrast is secured by the liquid crystal layer 
807, and its angle of visibility improves substantially. By changing arbitrarily the area of second 
MIM element 711 and third MIM element 712, the effective voltage impressed to the liquid 
crystal layer 807 could be changed broadly, and the flexibility which improves an angle of 
visibility has spread. On the other hand, it is also a big advantage that second MIM element 71 1 
and third MIM element 712 can be constituted, without increasing a process entirely, 
[0074]In Example 1 - Example 4, although scanning wiring and a lengthwise direction were 
explained for the transverse direction as the data line to the drawing for convenience, MIM 
elements are 2 terminal elements, and since it is connected to a liquid crystal layer and series on 
the intersection of scanning wiring and the data line, it cannot be overemphasized that it is 
satisfactory also considering which as scanning wiring and the data line. 

[0075][Example 5] Another example of this invention is explained using drawing 8. Drawi n g 8 
shows the shape of the picture element electrode linked to the MIM element formed in the 1st 
substrate 101 side, and its MIM element. One liquid crystal driving electrode is divided into the 
first picture element electrode 905 and the second picture element electrode 906 as Example 1 
explained using dr awing 1 previously. First MIM element 91 1 that is in the first picture element 
electrode 905 by a non-line type resistance element for a start which has the structure which 
laminated the conductor-insulator-conductor one by one is connected, the [ which has the 
structure which laminated the conductor-insulator-conductor one by one too in the second 
picture element electrode 906 ] — second MIM element 910 that exists by a 2 non-line type 
resistance element is connected. An information display becomes possible by controlling the 
optical states of the liquid crystal layer 109 by which two or more liquid crystal driving 
electrodes constituted by this appearance were formed in matrix form at the 1st substrate side, 
and were pinched between the 2nd substrate 102 for every liquid crystal driving electrode. The 
situation of this neighborhood is completely the same as that of an example of an invention of 
the example 1 above-mentioned statement shown in dr aw ing 1, and there is. The feature of the 
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invention shown in drawing 8 is at the point that the second picture element electrode 906 
enclosed the first picture element electrode 905, and a part of second picture element electrode 
906 has extended inside the first picture element electrode 905. It depends on carrying out like 
this, an improvement of the wide viewing angle characteristic and high-definition coexistence 
become still easier, and design flexibility also increases. In addition, since the first picture 
element electrode and the second picture element electrode had a relation included mutually, 
even if the restoration capability of a point defect compared with the invention of Example 1, in 
addition, it won. In other points, it is the same as that of Example 1 altogether, and is. Prawing.8 
has a simple structure where the second conductor and picture element electrode of the MIM 
element were made to serve a double purpose. On the other hand there is also drawing 9 in the 
example of 1 gestalt of this invention, and the second conductor and picture element electrode 
of the MIM element are formed independently here. That is, the second conductor 1016 was 
formed with metal or alloys, such as Cr, NiCrTa, and Ti, on the insulator of a MIM element, and 
this second conductor and picture element electrode have flowed through first MIM element 
1011 linked to the first picture element electrode 1005. The relation between the second picture 
element electrode 1006, second MIM element 1010, and its second conductor 1015 is also the 
same, and there is. If the second conductor and picture element electrode of a MIM element are 
independently formed as shown in drawing 9 , the electrical property of a non-line type resistance 
element can be changed by changing the kind of the second conductor, or element areas can be 
set up freely, and high definition and a wide viewing angle can be easily realized so that it may 
mention later. Although such a situation is not especially mentioned in other examples, it is 
similarly realized in the other examples. 

[0076]The area of S NL1 and second MIM element 910-1010 for the area of first MIM element 
911-1011 now S NL2 , When specific inductive capacity of t N| _ and an insulator is made into 
epsilon NL and the dielectric constant of vacuum is made into epsilon Q for the insulator film 
thickness of a MIM element capacity C NL1 of the first MIM element and capacity C NL2 of the 
second MIM element are C NU =epsilon 0 -epsilon NL -S NL1 /t N| _, respectively. — (1) 

C NL2 =epsilon O" epsilon NL~ S NL2 /t NL — ^ 

It becomes. On the other hand, the area of S LC1 and the second picture element electrode 906- 
1006 for the area of the first picture element electrode 905-1005 S LC2 , The thickness of a liquid 
crystal layer, i.e., the gap of the 1st substrate and the 2nd substrate, t LC , Liquid-crystal- 
capacity C LC1 corresponding to the first picture element electrode if specific inductive capacity 
of a liquid crystal is made into epsilon LC , and liquid-crystal-capacity C LC2 corresponding to the 
second picture element electrode are C LC1 =epsilon 0 -epsilon LC -S LC1 /t LC , respectively. — (3) 
C LC2 =epsilon 0 -epsilon LC -S LC2 /t LC — (4) 
It becomes. 

[0077]In order to raise a visual angle characteristic as one example, it is C lc1 /C nl1 >C L q 2 /C NL2 , 
— (5) 

If it is made to fill ******, the contrast seen from the transverse plane will become large enough 
mainly with the first picture element electrode 905-1005. The second picture element electrode 
906-1006 is to contribute to improving contrast when it sees from across, and to make a wide 
viewing angle as a result. Since a part of second picture element electrode extends even inside 
the first picture element electrode and it is included mutually, since it is equalized and the same 
contrast is acquired over a large angle, there is a view angle characteristic. Especially this 
becomes remarkable when the screen of a halftone display is seen from across, and a big effect 
is to prevent NEGAPOJI reversal (display in white) of a screen over a large angle. Like Example 
1, when formula (1) - (4) is substituted and arranged at a ceremony (5), it is 

S LC1 /S NL1 >S LC2 /S NL2- ^ 

If it becomes and surface ratio is only changed, it turns out that the above-mentioned effect is 
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acquired. It can realize only by changing the photo mask at the time of patterning a liquid crystal 
driving electrode, without complicating structure and a process compared with conventional 
technology. Although the direction of the second pixel electrode area is larger than the first p.xel 
electrode area in drawing 8 and drawing 9 , the size relation between this pixel area is optimized 
with a basis by the kind of liquid crystal, the thickness of a liquid crystal layer, the impressed 
electromotive-force range to be used. etc. As described also in the **** example 1 even if one 
picture element electrode of both this inventions is faulty for only improving high definition and a 
wide viewing angle, it also has the advantage that defective repair is automatically carried out by 
the pixel of another side. From a viewpoint with such defective repair, it is preferred that the 
area of the first picture element electrode 905-1005 and the area of the second picture element 
electrode 906-1006 are equal. If one [ what one or ] picture element electrode area was more 
remarkably [ than the picture element electrode area of another side ] large, when the MIM 
element linked to a large picture element electrode becomes poor, the picture element electrode 
linked to a normal surviving MIM element becomes remarkably small, and since defective repair is 
not performed effectively for the reason, it is. That is, from a viewpoint that high definition is 
reconciled with a wide viewing angle and also defective repair is carried out effectively, the equal 
thing of first pixel electrode area S LC1 and second pixel electrode area S LC2 is preferred. 

[0078]S LC1 =S LC2 - (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start at this time, and ] — the relation of area S NL2 of the second MIM element that exists by a 
2 non-line type resistance element — S NL1 <S NL2 — ®' 
Then, S LC1 /S NL1 >S LC2 /S NL2 — (6) 

****** i s filled and an above-mentioned effect can be realized. Although the liquid crystal 
driving electrode of this invention is divided into two picture element electrodes, the first picture 
element electrode and the second picture element electrode. Although a part of second picture 
element electrode that encloses the outside of the first picture element electrode has extended 
inside the first picture element electrode, it has threefold structure of the second picture 
element electrode, the first picture element electrode, and the second picture element electrode 
on the reason and the real target from the outside of a liquid crystal driving electrode toward the 
center. As a result, even if compared with the invention described in Example 1 , as for this 
invention, the wide viewing angle is realized further. As described previously, it is preferred that 
the first pixel electrode area from a viewpoint and the second pixel electrode area with defective 
repair are equal, but. As for second pixel electrode area S LC2 , from the fact that it has threefold 

structure substantially and there are two of them with the second picture element electrode, 
about 2 times of first pixel electrode area S LC1 are preferred. When the ratio to area S LC1 +S LC2 

which set the first picture element electrode and the second picture element electrode of first 
pixel electrode area S LC1 like Example 1 is made into kappa.,, it is kappa 1 =S L Q 1 /(S LC1 +S L Q 2 ). — 

(9) 

(6) where a formula is filled, a wide viewing angle is reconciled with high definition, and also there 
is a value of desirable kappa t which can carry out defective repair effectively by 0.05 to 0.8 — 

more — desirable — 0.1 to 0.7 — it is 0.2 to 0.6 still more preferably, and be from 0.3 to 0.5 
ideally. 

[0079]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (5) types, or the relation which fills (6) types. 
[0080] 

C LC2 /C NL2 =m 1 < C LC1 /C NL1> ~~ C10) 

When the above-mentioned (10) formula defines coefficient m^ (5) type (6) type is rr^O. — (11) 

It is described, at this time, there is the range of the value of desirable m 1 by 0.001 to 0.999 in 
consideration of image quality, MIM element structure, and picture element electrode structure - 
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- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[0081]When dividing a liquid crystal driving electrode into two or more picture element 
electrodes like this example, a role important for the separation distance d between picture 
element electrodes obtaining high definition is played. About this, it is completely the same as 
the situation explained in full detail in the Example 1, and is. If there is the separation distance d 
at 10 micrometers or less, the fall of contrast will hardly become a problem and the fall of 
contrast will not be accepted at all in 7 micrometers or less. In 5 more micrometers or less, light 
leakage when indicating by black with a no Moray white display mode is not accepted at all, 
either. 

[0082]Also when opposite to **** as other examples, it is effective and is. 
[0083]C LC1 /C NU <C LC2 /C NL2 - C12) 

Namely, S LC /S NL1 <S LC2 /S NL2 — (13) 

Since there is no change in the substantial threefold structure of a picture element electrode 
even if it carries out, the completely same effect as **** is acquired. When first pixel electrode 
area S^q^ and second pixel electrode area S^q 2 are made equal, it is S^q^ = S^q 2 . (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 

start, and ] — the relation of area S NL2 of the second MIM element that exists by a 2 non-line 

type resistance element — ^NL1^^NL2 — 

Then, the relation of C13) types is filled, and a wide viewing angle and high definition are 
compatible, and also defective repair also becomes possible effectively. When the ratio to area 
^LC1 + ^LC2 w hich set the first picture element electrode and the second picture element 
electrode of second pixel electrode area S LC2 is made into kappa 2 , it is kappa 2 =S LC2 / 

like the above-mentioned, where (13) types are filled, a wide viewing angle is reconciled with high 
definition, and also there is a value of desirable kappa 2 which can carry out defective repair 

effectively by 0.2 to 0.95 — more — desirable — 0.3 to 0.9 — it is 0.4 to 0.8 still more 
preferably, and is from 0.5 to 0.7 ideally. 

[0084]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (12) types, or the relation which fills (13) types. 
[0085] 

C LC1 /C NL1= m 2 (C LC2 /C NL2 ) (16) 

When the above-mentioned (16) formula defines coefficient m 2 , (12) type (13) type is m 2 <1. — 
(17) 

It is described, at this time, there is the range of the value of desirable m 2 by 0.001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 

- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[0086]The liquid crystal driving electrode of this invention has on parenchyma threefold 
structure to which two picture element electrodes are located in a line with turn with the second 
picture element electrode, the first picture element electrode, and the second picture element 
electrode sequentially from the outside. Although contrast depends mainly on the first picture 
element electrode 905 and 1005 when a liquid crystal display is seen from a transverse plane, 
and secured, the image quality recognized visually is obtained as an average of the whole liquid 
crystal driving electrode, an angle of visibility — a compared point — do image quality 
compensation when shallow with the first picture element electrode 905-1005 — since it is 
compensated with the second picture element electrode 906-1006 when an angle of visibility is 
deep, it is. 

[0087]The MIM type non-line type resistance element used by this example as the 1st 
conductor Ta and TaMo, The alloy etc. which use as an ingredient the alloy which uses Ta, such 
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as TaW, TaSi, and TaSiW, as an ingredient or aluminum, and aluminum are possible, it is, these 
first conductor is oxidized by the anode oxidation method or a thermal oxidation method in this 
case, and an insulator may be formed. When these alloy and other conductors are used as the 
1st conductor, it is the same as that of other examples which may use the silicon nitride which 
the insulator formed with a sputtering technique or plasma CVD method, and there is. 
[0088][Example 6] Another example of this invention is explained using dra win g 10. Drawing 1 0 
also shows the shape of the picture element electrode connected to the MIM element formed in 
the 1st substrate 101 side, and its MIM element like drawing 8 of Example 5. One liquid crystal 
driving electrode is divided into the first picture element electrode 1 105 and the second picture 
element electrode 1 106, First MIM element 1111 that is in the first picture element electrode 
1 105 by a non-line type resistance element for a start which has the structure which laminated 
the conductor-insulator-conductor one by one is connected, the [ which has the structure 
which laminated the conductor-insulator-conductor one by one too in the second picture 
element electrode 1 106 ] — second MIM element 1110 that exists by a 2 non-line type 
resistance element is connected. An information display becomes possible by controlling the 
optical states of the liquid crystal layer 109 by which two or more liquid crystal driving 
electrodes constituted by this appearance were formed in matrix form at the 1 st substrate side, 
and were pinched between the 2nd substrate 102 for every liquid crystal driving electrode. The 
situation of this neighborhood is completely the same as that of the above-mentioned Example 1 
or an example of an invention of example 5 statement, and there is. As for the feature of this 
invention shown in drawing 10 , the second picture element electrode 1106 enclosed the first 
picture element electrode 1 105, a part of second picture element electrode 1106 has extended 
inside the first picture element electrode 1 105, and also a part of first picture element electrode 
1 105 is at the point which has extended inside the second picture element electrode 1 106. By 
carrying out like this, an improvement of the wide viewing angle characteristic and high-definition 
coexistence become still easier, and design flexibility also increases. In addition, since the first 
picture element electrode and the second picture element electrode had a relation which 
becomes entangled intricately, even if the restoration capability of a point defect compared with 
the invention of Example 1 or Example 5, in addition, it won. the liquid crystal driving electrode of 
the conventional technology represented by drawing 1 6 is halved simply — — since it does 
not pass, when there is picture element electrode of one of the two by a defective unit, it will be 
recognized visually there as a point defect. However, although shown in drawing 10 of drawing 8 
of Example 5, drawing 9, or this example, since two picture element electrodes in which the liquid 
crystal driving electrode was divided at the time are entangled intricately, Even if the picture 
element electrode which is one side even if is faulty and there is, the light corresponding to 
normal information and the light corresponding to unusual information are mixed, and it is in a 
critical defect by the reason for not resulting. Regardless of the switching element material 
whether to use a MIM element for a switching element, or to use a TFT element if it puts in 
another way, If one liquid crystal driving electrode tends to be divided into two or more two or 
more picture element electrodes and you are going to make it equip the automatic restoration 
capability to a point defect, since light mixing arises certainly in the direction where two or more 
divided picture element electrodes were entangled intricately mutually and defective repair 
accomplishes more effectively, it is. So, since defective repair capability was excellent and 
drawing 8 of Example 5 won drawing 1 further rather than the conventional technology 
represented by drawing 16 . there is an invention shown in drawing 1 of Example 1. Drawing 10 of 
this example has defective repair capability by a high translation further rather than drawing 8 for 
the same reason. This result turns that a liquid crystal display with a larger liquid crystal driving 
electrode is more remarkable, 

[0089]next, this invention is only excellent in defective automatic restoration capability — the 
point that high definition and a high view angle characteristic are also excellent too is explained. 
For the area of S NU and second MIM element 1110, if specific inductive capacity of t N| _ and an 

insulator is made into epsilon NL and the dielectric constant of vacuum is made into epsilon Q for 

S NL2 and the insulator film thickness of a MIM element, the area of now first MIM element 1111, 
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Capacity C NL1 of the first MIM element and C NL2 of the second MIM element are 
C NLl =epsilon 0 -epsilon NL -S NL1 /t NL> respectively. — (1) 
C NL2 =epsilon 0 -epsilon N| _-S N| _ 2 /t NL — (2) 

It becomes. On the other hand, the area of S LC1 and the second picture element electrode 1 106 

for the area of the first picture element electrode 1 105 S LC2 , The thickness of a liquid crystal 

layer, i.e., the gap of the 1st substrate and the 2nd substrate, t LC , Liquid-crystal-capacity C LC1 

corresponding to the first picture element electrode if specific inductive capacity of a liquid 
crystal is made into epsilon LC , and liquid-crystal-capacity C LC2 corresponding to the second 

picture element electrode are CLQ^epsilonQ-epsilonLQ-S^/ti^, respectively. — (3) 

C LC2 =epsilon 0 -epsilon LC -S LC2 /t LC — (4) 

It becomes. 

[0090]In order to raise a visual angle characteristic as one example, it is C LC1 /C NL1 >C LC2 /C NL 2- 
— (5) 

If it is made to fill ****** the contrast seen from the transverse plane will become large enough 
mainly with the first picture element electrode 1 105. The second picture element electrode 1 106 
is to contribute to improving contrast when it sees from across, and to make a wide viewing 
angle as a result. Since a part of second picture element electrode extended even inside the first 
picture element electrode, and also a part of first picture element electrode extended inside the 
second picture element electrode and it is entangled intricately mutually, a view angle 
characteristic turns into the result from which it is equalized and the same contrast is acquired 
over a large angle. Especially this becomes remarkable when the screen of a halftone display is 
seen from across, and even if it compares NEGAPOJI reversal (display in white) of a screen with 
drawing 8 of Example 5, a big effect is to prevent over a still larger angle. Like Example 1 or 
Example 5, when formula (1) - (4) is substituted and arranged at a ceremony (5)> it is 

S LC1 /S NL1 >S LC2 /S NL2* (6) 

If it becomes and surface ratio is only changed, it turns out that the above-mentioned effect is 
acquired. It can realize only by changing the photo mask at the time of patterning a liquid crystal 
driving electrode, without there being nothing and complicating structure and a process 
compared with conventional technology also in this invention also until it says. Although 
consideration special to the relation between the area of the first picture element electrode and 
the second pixel electrode area is not paid with an example of the invention shown in drawing 10 , 
the size relation between this pixel area is optimized with a basis by the kind of liquid crystal, the 
thickness of a liquid crystal layer, the impressed-electromotive-force range to be used, etc. 
However, as described in other examples, both this inventions can also perform defective repair 
automatically at the same time they improve high definition and a wide viewing angle. From a 
viewpoint with such defective repair, it is preferred that the area of the first picture element 
electrode 1 105 and the area of the second picture element electrode 1 106 are equal too. If one 
[ what one or ] picture element electrode area was more remarkably [ than the picture element 
electrode area of another side ] large, when the MIM element linked to a large picture element 
electrode becomes poor, the picture element electrode linked to a normal surviving MIM element 
becomes remarkably small, and since defective repair is not performed effectively for the reason, 
it is. That is, from a viewpoint that high definition is reconciled with a wide viewing angle and also 
defective repair is carried out effectively, the equal thing of first pixel electrode area S LC1 and 

second pixel electrode area S LC2 is preferred. 

[0091]S LC1 =S LC2 - (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start at this time, and ] — the relation of area S NL2 of the second MIM element that exists by a 
2 non-line type resistance element — S NU <S NL2 — (8) 
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Then, S LC1 /S NL1 >S LC2 /S NL2 — (6) 

****** j s fi|| ec | an d a n above-mentioned effect can be realized. The liquid crystal driving 
electrode of this invention is divided into two picture element electrodes, the first picture 
element electrode and the second picture element electrode, A part of second picture element 
electrode that encloses the outside of the first picture element electrode has extended inside 
the first picture element electrode, Furthermore, although a part of first picture element 
electrode has extended inside the second picture element electrode, it has 4-fold structure of 
the second picture element electrode, the first picture element electrode, the second picture 
element electrode, and the first picture element electrode on the reason and the real target from 
the outside of a liquid crystal driving electrode toward the center The first picture element 
electrode occupies a part for the duplex of the 4-fold structures, and the parts for the remaining 
duplex are occupied by the second picture element electrode. That is, two picture element 
electrodes will constitute one liquid crystal driving electrode by abbreviated halves. Since it is 
preferred also from a viewpoint with defective repair that the first pixel electrode area and the 
second pixel electrode area are equal as described previously, it is desired like Example 1 for two 
pixel areas to be equal. When the ratio to area S LC1 +S LC2 which set the first picture element 
electrode and the second picture element electrode of first pixel electrode area S LC1 like the 
point is made into kappa^ it is kappa 1 =S LCl /(S L Q 1 +S L Q 2 ^ — (9) 

a wide viewing angle is reconciled with high definition, and also there is a value of desirable 
kappa 1 which can carry out defective repair effectively by 0.1 to 0.9 — more — desirable — 0.2 

to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 0.4 to 0.6 ideally. 
[0092]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (5) types, or the relation which fills (6) types. 
[0093] 

C LC2 /C NL2 =m 1 ^LCI^NLI 5 (10) 

When the above-mentioned (10) formula defines coefficient m 1f (5) type (6) type is mXI. — (11) 



It is described, at this time, there is the range of the value of desirable m 1 by 0.001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[0094]When dividing a liquid crystal driving electrode into two or more picture element 
electrodes like this example, the point of playing a role important for the separation distance d 
between picture element electrodes obtaining high definition is the same as other examples, and 
there is. About this, it is completely the same as the situation explained in full detail in the 
Example 1, and is. If there is the separation distance d at 10 micrometers or less, the fall of 
contrast will hardly become a problem and the fall of contrast will not be accepted at all in 7 
micrometers or less. In 5 more micrometers or less, light leakage when indicating by black with a 
no Moray white display mode is not accepted at all, either. 
[0095]Also when opposite to **** as other one example, it is effective and is. 
[0096]C LC1 /C NL1 <C LC2 /C NL2 - (12) 

Namely, S LC1 /S NU <S LC2 /S NL2 - (13) 

Since there is no change in the substantial 4-fold structure of a picture element electrode even 
if it carries out, the completely same effect as **** is acquired. When first pixel electrode area 
S LC1 and second pixel electrode area S LC2 are made equal, it is S LC1 =S LC2 . — (7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 

start, and ] — the relation of area S NL2 of the second MIM element that exists by a 2 non-line 

type resistance element — ^NL1^^NL2 — 

Then, the relation of (13) types is filled, and a wide viewing angle and high definition are 
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compatible, and also defective repair also becomes possible effectively. When the ratio to area 
S LC1 +S LC2 which set the first picture element electrode and the second picture element 

electrode of second pixel electrode area S LC2 is made into kappa 2 , it is kappa 2 =S LC2 / 

<s LC i + s LC2 ).-a5) 

like the above-mentioned, a wide viewing angle is reconciled with high definition, and also there 
is a value of desirable kappa 2 which can carry out defective repair effectively by 0.1 to 0.9 — 

more — desirable — 0.2 to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 0.4 to 0.6 
ideally. 

[0097]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (12) types, or the relation which fills (13) types. 
[0098] 

C LC1 /C NL1 =m 2 (C LC2 /C NL2 ) _ (16) 

When the above-mentioned (16) formula defines coefficient m 2 , (12) type (13) type is m 2 <1. — 
(17) 

It is described, at this time, there is the range of the value of desirable m 2 by 0.001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0,2 to 
0.8 ideally. 

[0099]The liquid crystal driving electrode of this invention has on parenchyma the 4-fold 
structure where two picture element electrodes are located in a line with turn with the second 
picture element electrode, the first picture element electrode, the second picture element 
electrode, and the first picture element electrode sequentially from the outside. When a liquid 
crystal display is seen from a transverse plane, contrast is secured mainly with the first picture 
element electrode 1105, but the image quality recognized visually is obtained as an average of 
the whole liquid crystal driving electrode, an angle of visibility — a compared point — do image 
quality compensation when shallow with the first picture element electrode 1105 — since it will 
be compensated with the second picture element electrode 1 106 if an angle of visibility becomes 
deep, it is. When an angle of visibility becomes still deeper, image quality compensation will be 
again accomplished with the first picture element electrode 1 1 05, and the second picture 
element electrode 1 106 will perform the second image quality compensation at the time of the 
deepest. As for the first picture element electrode and the second picture element electrode 
that encloses it, although this example has discussed as an example the picture element 
electrode shape shown in drawing 10, when it stands on coexistence of high definition and a high 
angle of visibility, and the standpoint of defective automatic restoration capability, it is preferred 
that it is entangled more intricately. 

[0100]The MIM type non-line type resistance element used by this example as the 1st 
conductor Ta and TaMo, The alloy etc. which use as an ingredient the alloy which uses Ta, such 
as TaW, TaSi, and TaSiW, as an ingredient or aluminum, and aluminum are possible, it is, these 
first conductor is oxidized by the anode oxidation method or a thermal oxidation method in this 
case, and an insulator may be formed. When these alloy and other conductors are used as the 
1st conductor, it is the same as that of other examples which may use the silicon nitride which 
the insulator formed with a sputtering technique or plasma CVD method, and there is. 
[0101][Example 7] Another example concerning this invention is explained using drawi n g 1 1 . 
Drawing 1 1 shows one liquid crystal driving electrode which comprises the concentric picture 
element electrode of a MIM element and plurality (the example of drawing 1 1 four pieces) which 
exists by the non-line type resistance element formed in the first substrate side. The MIM 
element which exists by a non-line type resistance element has the structure which laminated 
the conductor-insulator-conductor one by one, and one MIM element is connected to each 
picture element electrode. An information display becomes possible by controlling the optical 
states of the liquid crystal layer by which two or more such MIM elements and liquid crystal 
driving electrodes were formed in matrix form at the 1st substrate side, and were pinched 
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between the 2nd substrate for every liquid crystal driving electrode. One liquid crystal driving 
electrode is divided into two or more concentric picture element electrodes, and the feature of 
the invention shown in drawing 1 1 is at the point that the non-line type resistance element is 
provided in each concentric picture element electrode, respectively. In the example of drawing 
11 , one liquid crystal driving electrode is actually quadrisected sequentially from the inside with 
the first picture element electrode 121 1 t the second picture element electrode 1212, the third 
picture element electrode 1213, and the fourth picture element electrode 1214, First MIM 
element 1201, second MIM element 1202, third MIM element 1203, and fourth MIM element 1204 
are connected to each picture element electrode. Although there is the division number of a 
liquid crystal driving electrode in the example of drawing 1 1 at four pieces, as long as there is 
this number by plurality, there may be how many. When the number of partitions is two pieces, it 
corresponds to the invention explained in Example 1 using dr awing 1 . High definition is obtained 
over a large angle of visibility so that it may explain later and there is much number of partitions, 
but if it divides into not much many concentric picture element electrodes too much, the width 
of each picture element electrode will become close to the separation distance d between each 
picture element electrode. If it falls into such a situation, since the fall of light leakage or 
contrast will not escape that the separation distance between picture element electrodes is 
small even if, it is. Therefore, the number of the maximum Oita rates of a liquid crystal driving 
electrode has a preferred number with which the minimum width of each picture element 
electrode will be about 3 or more times of separation distance. For example, when 10 
micrometers and the separation distance d between picture element electrodes set to 2.5 
micrometers at 150 micrometers long and 100 micrometers wide in the width (W describes in 
drawing 11) of a MIM element, since the size of a liquid crystal driving electrode is about 3 times 
of separation distance, the minimum width of each picture element electrode has it at 2.5 
micrometers x about 3= 7.5 micrometers. The minimum pitch which doubled minimum picture 
element electrode 7.5 micrometers in width with 2.5 micrometers of separation distance is set to 
10 micrometers. Therefore, in this example, the number of the maximum Oita rates will be four 
pieces like drawing 1 1 . As long as such conditions are fulfilled, the fall or light leakage of contrast 
which originate in the isolation region between picture element electrodes by pixel division are 
not produced. 

[0102]If the liquid crystal driving electrode is divided into two or more concentric picture 
element electrodes like this invention, defective repair will accomplish first very effectively. For 
example, even if first MIM element 1201 is poor at d rawing 1 1 and the first picture element 
electrode 121 1 does not perform a right information display, since this defect can be 
compensated with other normal MIM elements and picture element electrodes, it is. If a liquid 
crystal driving electrode is divided into n concentric picture element electrodes, the contribution 
of to each whole picture element electrode is by about 1/n. Therefore, since the gap from a 
normal information display when one picture element electrode becomes poor becomes small, 
there is, so that there is much number of partitions. In addition, the separation distance of a 
picture element electrode is about 1 micrometer or less T and if the maximum width of each 
picture element electrode is about 5 micrometers or less and there is, even if [ even ] one MIM 
element is poor and there is, the liquid crystal driving electrode containing the defective element 
can display right information equal to abbreviated completeness. The juniper which there is 
maximum width w max of each picture element electrode in the example of drawing 1 1 , and has 5 

micrometers and the separation distance d at 1 micrometer. Third MIM element 1203 is poor 
now, and the situation where potential is not applied at all is considered to the third picture 
element electrode 1213, In this case, in the conventional liquid crystal display, since one MIM 
element is connected to one liquid crystal driving electrode, naturally it becomes a picture 
element defect. If w max is dramatically large even if it is in this invention, the liquid crystal 

inserted into the third picture element electrode 1213 and the second substrate will not answer 
at all, and about 1/n will not be in normal optical states among the liquid crystals corresponding 
to this liquid crystal driving electrode. (Since the rate of the most unusual ingredient is a 1/n 
grade, it is by defective repair.) If the maximum width of each picture element electrode is about 
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5 micrometers or less and there is a place, In the case of this example, the distance between the 
second picture element electrode 1212 that operates normally, and the fourth picture element 
electrode 1214 is set to about 7 micrometers, and the almost same information will be supplied 
to these both picture element electrodes. Although the roie which the separation distance d 
between picture element electrodes plays in Example 1 was explained, the liquid crystal on the 
third faulty picture element electrode 1213 also answers normally by the completely same 
principle as it, and, as a result, a right information display with this liquid crystal driving electrode 
equal to abbreviated completeness becomes possible. In order for such an operation to work 
effectively, it is needed that the maximum width of each picture element electrode is small On 
the other hand, as for the separation distance between picture element electrodes, 1/3 or less 
[ of the minimum width of a picture element electrode ] is more preferred than technical 
problems, such as contrast and light leakage, like the above-mentioned. When an example is 
described and the separation distance between picture element electrodes is 1 micrometer, 
there is minimum picture element electrode width at not less than 3 micrometers, and there is 
maximum picture element electrode width at 5 micrometers or less. When the separation 
distance between picture element electrodes is 0.5 micrometer, at not less than 1 .5 
micrometers, the maximum picture element electrode width is about 6 micrometers or less, and 
the minimum picture element electrode width has it. It is more desirable, if not less than 2.5 
micrometers and the maximum picture element electrode width shall be the minimum picture 
element electrode width 4 micrometers or less when separation distance is as small as 0,5 
micrometer. If there is separation distance between picture element electrodes at 0,1 
micrometer similarly, there is minimum picture element electrode width at 0.3 micrometers or 
more, and there is maximum picture element electrode width at 6.8 micrometers or less. The 
more the value with which it was more desirable than the point of contrast or light leakage, and 
the maximum picture element electrode width added the twice of separation distance to the 
maximum picture element electrode width the more the more it was large, when there was 
minimum picture element electrode width by 3 or more times of separation distance is smaller 
than about 7 micrometers, the more defective repair capability improves. Therefore, as 
separation distance is small, it is better. However, since there is a maximum of a visible light 
wavelength at about 0.8 micrometer, about 0.8 micrometers or more of the minimum picture 
element electrode width are needed too. That is, if 0.1 micrometer of separation distance 
between picture element electrodes becomes, the minimum picture element electrode width is 
[ micrometers / not less than 1.5 ] 0.8 micrometers or more at not less than 2.5 micrometers 
ideally more desirable still more preferably. On the other hand, as for the maximum picture 
element electrode width at this time, 4.8 micrometers or less are more preferred, and it is 3.8 
micrometers or less at 2.8 micrometers or less ideally desirably. When there is separation 
distance between picture element electrodes at 0.1 micrometer and there are both minimum 
picture element electrode width and maximum picture element electrode width at 2.8 
micrometers, a minimum pitch is set to 3.0 micrometers and can divide one liquid crystal driving 
electrode into 13 to 14 concentric picture element electrodes in the example whose previous 
liquid crystal driving electrode width is 100 micrometers. Also from a point of the high definition 
later mentioned also from a point of the defective automatic repair capability mentioned above, 
and a simultaneous improvement of a high angle of visibility, since more ones of the number of 
partitions to a concentric picture element electrode are preferred, if this example is followed, a 
very superior liquid crystal display will be realized. 

[0103]Next, a liquid crystal driving electrode is divided into n concentric picture element 
electrodes (integer of n>=2), When area of the non — line type resistance element which made S^qj 

area of the i-th concentric picture element electrode (i is the arbitrary integers between 1 and 
n), and was provided in the concentric picture element electrode is made into S NU , If all n 

^Lc/^NLi are same anc * there are not, it will explain that high definition and a high angle of 

visibility are obtained. As explained in full detail also in Example 1, the value of S LCi /S NU of n 

pieces becomes equal to n C_ci(sy^NLi' respectively. C_Qj is the capacity of the liquid crystal 
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controlled by the i-th concentric picture element electrode here, and there is C NLj by the 
capacity of the MIM type non-line type resistance element provided in the i-th concentric 
picture element electrode. Therefore, if at least one values of S LCj /S NLi of n pieces differ, since 

the value of C LCj /C NLj of n pieces also differs in the thing corresponding to it and its view angle 

characteristic improves, it is. Since there is each picture element electrode with concentric 
[ same ], even if it sees a visual angle characteristic from which direction, it improves. If there 
are at least two or more kinds of values of S LCj /S NU of n pieces theoretically, a visual angle 

characteristic will improve compared with a conventional example. However, it is more desirable 
for there to be as many kinds as possible in the value of S LCj /S NU of n pieces, for acquiring a 

larger visual angle characteristic, and if possible, a situation where all of all of the value of n 
pieces differ is desired. Generally, since these values just only need to change area, they are 
attained easily. In the example of drawing 11, first MIM element 1201, second MIM element 1202, 
third MIM element 1203, and fourth MIM element 1204 have the same element areas wholly 
altogether. Namely, S NL1 =S NL2 =S NL3 =S LN4 — (28) 

It is in ******. On the other hand, the area of each concentric picture element electrode is 
S LC1 <S LC2 <S LC3 <S LC4- "" ^ 

It carries out. therefore, surface ratio — S lc1 /S nl1 <S l q 2 /S NL2 ^^lC3 // ^NL— S^LC^^NL* — 
(30) 

All of the value of S LCj /S NLj of four pieces differ, and this ratio is so small that it goes to an 

inside concentric picture element electrode. In this case, the effective voltage impressed to the 
liquid crystal controlled by the fourth picture element electrode 1214 serves as the maximum, 
and when it sees from a transverse plane, contrast becomes settled with the fourth picture 
element electrode 1214. When an angle of visibility shifts from a transverse plane, an inside 
picture element electrode will perform contrast compensation one by one. Namely, when an angle 
of visibility is comparatively shallow, 1213 performs contrast compensation mainly to the third 
picture element electrode, If an angle of visibility becomes large rather than it, the picture 
element electrode which mainly performs contrast compensation will move to the second picture 
element electrode 1212, and when an angle of visibility becomes still larger, the first picture 
element electrode 1211 will mainly take charge of contrast compensation, a ratio with the MIM 
type non-line type resistance element area linked to each picture element electrode area divided 
as this example showed, and its picture element electrode — the angle of visibility from which it 
is larger for all S LC j/S NLj to differ is obtained. As for the change condition of this ratio, it is 

preferred to change from the outside in monotone toward the inside, as this example shows. 
Namely, use as the first picture element electrode the picture element electrode located in the 
innermost part, and the MIM type non-line type resistance element linked to it is named the first 
MIM element, the picture element electrode and MIM type non-line type resistance element 
which set to the second and the third as it progresses outside one by one below, and are located 
in the outermost part — respectively — the [ the n-th picture element electrode and ] — the 
time of considering it as a nMIM element — S LCj /S NL - — ^LCi+I^NLi+l — ^1) 
** and S LCi /S NLi >S LCi+1 /S NLj+1 - (32) 

Having become is preferred. However, there is i for the arbitrary integers between 1 and n-1 
here, (31) If 1 , 2, and 3 are substituted for i of a formula, the relation of (30) types shown in the 
previous example will be obtained, and the value of S|_c/^NLi becomes so small that it goes 
inside. In the case of (32), S L Qj/S NLj becomes so small that it goes outside on the contrary- In 

this case, contrast compensation from a transverse plane is performed by the first picture 
element electrode located in the innermost part. When a viewing angle becomes deep, contrast 
compensation is taken charge of with an outside picture element electrode one by one, and when 
a viewing angle becomes deep most, contrast is compensated with the n-th picture element 
electrode located in the outermost part. Such a relation is obtained by adjusting the width of 
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each picture element electrode, or adjusting the second conductor area of a MIM element part 
etc. .It is S NLi =S NLi+1 as the example of drawing 11 shows. — (33) 

(i is S LCj <S LCj+1 if arbitrary integer) between 1 and n-1 and all the non-line type resistance 
element area are equal. — (34) 

It is alike, (31) types are filled more, and it is S LCj >S LCj+1 . — (35) 

It comes out and (32) types are filled. (34) and (35) — any formula is as having explained 
previously and has that high definition and a wide viewing angle are acquired. Thus, all element 
areas are made equal, and when changing picture element electrode area and acquiring a wide 
viewing angle, the automatic largest picture element electrode will have a value of the greatest 
S LCi /S NLj . That is, when it is in the relation which fills (34) types, n-th pixel electrode area S LCn 

located in the outermost part is the maximum, and as a result, S LCr /S NLn becomes the 

maximum among the values of S LCi /S |S j Lj of n pieces. When it is in the relation which fills (35) 

types similarly, first pixel electrode area S LC1 located in the innermost part is the maximum, and 

inner S, oi/S hM + c e /e becomes the maximum. Since the contrast from a transverse 
LC1 NL1of n S LCj(s) /S NLj 

plane is acquired with the greatest thing in n S LCj(s j/S NLj , the largest concentric picture element 

electrode will secure the pixel from a transverse plane. Although high definition and a wide 
viewing angle are easily compatible by this invention, when thinking the image quality from a 
transverse plane as important also especially among them, since high definition is certainly 
obtained in the state with most operating conditions by filling (33) ~ (35) to this appearance, it is, 

[0104]Although it is equal, and MIM element area changed picture element electrode area and 
has acquired high definition and a wide viewing angle so far, of course, the reverse is also 
possible and occurs. That is, each picture element electrode area is made equal, and since MIM 
element area is changed, it is. It is S LCj =S LCj+1 , when one liquid crystal driving electrode is 

divided into n concentric picture element electrodes and the n-th number is defined from No. 1 
toward the inside to the outside like the point. — (36) 

It is alike and all the picture element electrode area becomes equal more. However, there is i for 
the arbitrary integers between 1 and n-1 also here. Furthermore, it is S NLi >S NLj+ ^ — (37) 

Then, the expression of relations of (31) is obtained and it is S NLj <S NU+1 - — (38) 

Then, the expression of relations of (32) is obtained. (37) the [ to which it is the maximum, the 
more nearly outside MIM element becomes small below, and the area of the first MIM element to 
which a formula is located in the innermost part is located in the outermost part ] — the area of 
the nMIM element serves as the minimum. (38) The formula expresses this thing whose inside 
MIM element it is opposite and is smaller than an outside MIM element. As for the liquid crystal 
display which changed this MIM element area and made all picture element electrode area equal, 
a view angle characteristic is improved remarkably. Since the picture element electrode which 
the minimum MIM element connected secures the image quality from a transverse plane and 
contrast when the picture element electrode which the maximum MIM element connected has 
the deepest angle of visibility is secured, it is. It means that the image quality from a transverse 
plane of the image quality from ******** is also equivalent, and it has it namely that all of all of 
such picture element electrode area are equal. Therefore, especially the liquid crystal display 
that fills related (36) - (38) explained here is the best for the device for which a wide viewing 
angle is needed, and there is. This liquid crystal display is simultaneously provided with effective 
automatic making-good capability. Since each picture element electrode area of all is equal, even 
if which one picture element electrode is faulty and there is, although the gap from normal 
information always turns into 1/n, there is by a reason. 

[0105]carry out, when MIM element area is equal and picture element electrode area differs — 
when picture element electrode area is equal and MIM element area differs, carry out. or like (31) 
types, when surface ratio (S LCj /S NLj will be called surface ratio from now on.) is as small as the 
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inside, carry out — conversely like (32) types, when as small as the outside, carry out — as for 
surface ratio, it is preferred to change from the inside in monotone toward the outside. The 
contrast characteristic of a liquid crystal display changes continuously in monotone as an angle 
of visibility becomes deep and goes. So, since image quality security will be performed by 
automatically smooth sensibility if the concentric picture element electrode which mainly 
performs the contrast compensation also performs change continuous in monotone, it is. In the 
meaning, as there is much division number to n concentric picture element electrodes of one 
liquid crystal driving electrode, it is better. Although the concentric picture element electrode 
which will mainly perform contrast compensation if there is little division number shows a step 
form discontinuous change, if there is much division number, since a continuous change will be 
approached and it will go change, there is. If there is dramatically much division number n, it will 
become possible to provide each surface ratio in an abbreviated continuation target so that it 
may agree in the view angle dependence of the contrast which changes continuously, and it also 
becomes possible to erase the view angle dependence of contrast. In order to acquire high 
definition and a wide viewing angle more certainly, the division number n is enlarged as much as 
possible, and since it is important to turn surface ratio outside and to change it from the inside 
in monotone, it is. 

[0106]The MIM type non-line type resistance element used by this example as the 1st 
conductor Ta and TaMo, The alloy etc. which use as an ingredient the alloy which uses Ta, such 
as TaW, TaSi, and TaSiW, as an ingredient or aluminum, and aluminum are possible, it is, these 
first conductor is oxidized by the anode oxidation method or a thermal oxidation method in this 
case, and an insulator may be formed. When these alloy and other conductors are used as the 
1st conductor, it is the same as that of other examples which may use the silicon nitride which 
the insulator formed with a sputtering technique or plasma CVD method, and there is. 
[01 07] [Example 8] Another example of this invention is explained using drawing 12 and drawing 
13. Drawing 1 2 and drawing 13 show the shape of the picture element electrode linked to the 
switching element formed in the 1st substrate side, and its switching element. The liquid crystal 
display of this invention comprises two or more liquid crystal driving electrodes formed in the 
first substrate side at matrix form since a liquid crystal was driven, and a switching element 
connected to this liquid crystal driving electrode. One liquid crystal driving electrode is divided 
into the ctenidium-like first picture element electrode, and the ctenidium-like second picture 
element electrode, the first switching element is connected to the ctenidium-like first picture 
element electrode, and the second switching element is connected to the ctenidium-like second 
picture element electrode. Since the ctenidium-like first picture element electrode, and the 
ctenidium-like second picture element electrode have got into gear mutually, there are. Although 
the MIM type non-line type resistance element is used as a switching element in this example, 
since the first feature of this invention is in such picture element electrode shape, as a switching 
element, other switching elements, such as a TFT element, are possible, and it has them. At 
drawing 12, the ctenidium-like first picture element electrode, and the ctenidium-like second 
picture element electrode have got into gear mutually horizontally, and the ctenidium-like first 
picture element electrode, and the ctenidium-like second picture element electrode have got 
into gear mutually perpendicularly by drawing 1 3 . As Example 2 explained using drawing 3 , when a 
high angle of visibility is called for in the vertical (upper-and-lower-sides or length) direction of a 
liquid crystal display screen, as shown in drawing 1 2 , two ctenidium-like picture element 
electrodes are engaged horizontally. When a high angle of visibility is called for in the level (right- 
and-left or width) direction of a liquid crystal display screen on the contrary, as shown in drawing 
13, two ctenidium-like picture element electrodes are engaged perpendicularly. One liquid crystal 
driving electrode is divided into the ctenidium-like first picture element electrode 131 1, 1331, 
1411, and 1431, and the ctenidium-like second picture element electrode 1312, 1332, 1412, and 
1432. The non-line type resistance element (the first MIM element) 1301 is connected for a start 
which is in the ctenidium-like first picture element electrode 1311 by the first switching element 
that has the structure which laminated the conductor-insulator-conductor one by one, the 
[ which is in the ctenidium-like second picture element electrode 1312 by the second switching 
element that has the structure which laminated the conductor-insulator-conductor one by one 
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too ] — the 2 non-line type resistance element (the second MIM element) 1302 is connected. 
First MIM element 1321 is connected to the ctenidium-like first picture element electrode 1331 
like the following, and second MIM element 1322 is connected to the ctenidium-like second 
picture element electrode 1332. First MIM element 1401 is connected to the ctenidium-like first 
picture element electrode 1411, and second MIM element 1402 is connected to the ctenidium- 
like second picture element electrode 1412, Since first MIM element 1421 is connected to the 
ctenidium-like first picture element electrode 1431 and second MIM element 1422 is connected 
to the ctenidium-like second picture element electrode 1432, it is. An information display 
becomes possible by controlling the optical states of the liquid crystal layer by which two or 
more liquid crystal driving electrodes constituted by this appearance were formed in matrix form 
at the 1st substrate side, and were pinched between the 2nd substrate for every liquid crystal 
driving electrode. The situation of this neighborhood is completely the same as that of an 
example of an invention of the example 1 above-mentioned statement shown in drawingj_, and 
there is. The ctenidium-like first picture element electrode, and the ctenidium-like second 
picture element electrode get into gear mutually, and the feature of the invention shown in 
drawing 12 and drawing 1 3 constitutes one liquid crystal driving electrode, and is at the point 
that the switching element independent of each picture element electrode is provided. Thereby, 
automatic restoration of a point defect is performed effectively. It is better for two divided 
picture element electrodes to be entangled intricately mutually, when dividing one liquid crystal 
driving electrode into two picture element electrodes and making defective automatic restoration 
capability equip as Example 6 explained using drawing 10 . Since the light which passed two 
picture element electrodes by this is mixed, it is. For example, when it is going to indicate by 
black with a no Moray white display mode now, one switching element is poor and considers the 
situation which does not require the potential corresponding to a black display to the switching 
element. In the conventional liquid crystal display shown in drawing 16, since light mixing did not 
arise at all, the liquid crystal on the picture element electrode linked to a defective element 
penetrated light straightly, and had become a small bright point defect of the grade as a matter 
of fact. However, in this invention, since light mixing arises, the black corresponding to the white 
corresponding to a defective pixel and a normal pixel is mixed, and it becomes middle gray. Of 
course, since the information which should be displayed correctly is black in the present 
example, it means that the gray display shows defective information strictly. However, when 
using a liquid crystal display, there is a great difference by a small bright point defect and gray 
display. Since a bright point defect is very conspicuous, since it is not usually found unless it is 
considerably careful of a fatal, but gray defect and sees it, there is. That is, it reaches to an 
extreme of this invention, and it is performing defective automatic repair effectively. The 
minimum width of the concentric picture element electrode which the width w of the ctenidium 
of a ctenidium-like picture element electrode, the relation of the separation distance d between 
picture element electrodes, and a number (two ctenidiums have geared in the example of drawing 
1 2 and drawing 1 3, respectively.) of a ctenidium of relations that have geared mutually explained 
using drawing J 1 in Example 7, It is equal to the relation between maximum width w max , the 

separation distance d between picture element electrodes, and the division number of a picture 
element electrode. That is, in order not to cause the fall of light leakage or contrast, 3 or more 
times of the separation distance d between picture element electrodes are required for the 
minimum width of a ctenidium, and it is. Like the point, if there is the separation distance d 
between picture element electrodes at 10 micrometers or less, the fall of contrast will hardly 
become a problem and the fall of contrast will not be accepted at all at 7 micrometers or less. 
Private seals become that light leakage when indicating by black with a no Moray white display 
mode in 5 more micrometers or less does not have less, either. Even if the MIM element which 
the separation distance between picture element electrodes will be about 1 micrometer or less, 
and will be one side even if if the maximum width of each ctenidium is about 5 micrometers or 
less and there is is poor and there is, the liquid crystal driving electrode which depends on the 
ctenidium-like picture element electrode linked to the MIM element and ** of another side, and 
contains the defective element can display right information equal to abbreviated completeness. 



http://ww4.ipdUnpitgo.jp/cgi-^ 2009/07/21 



JP,08-328043,A [DETAILED DESCRIPTION] 



Page 34 of 40 



The situation of this neighborhood is the same as Example 7, and there is. That is, as an 
example, when the separation distance between picture element electrodes shall be 1 
micrometer, there is minimum width of a ctenidium at not less than 3 micrometers, and there is 
the maximum width at 5 micrometers or less. Or when the separation distance between picture 
element electrodes is 0.5 micrometer, at not less than 1.5 micrometers, the maximum width is 
about 5 micrometers or less of ****, and the minimum width of a ctenidium has it. It is more 
desirable, if the minimum width of a ctenidium shall be not less than 1 .5 micrometers and the 
maximum electrode width shall be 4 micrometers or less, when separation distance is as small as 
0.5 micrometer. If there is separation distance between picture element electrodes at 0.1 
micrometer similarly, there is minimum width at 0.3 micrometers or more, and there is the 
maximum width at 3.8 micrometers or less. The more the value with which it was more desirable 
than the point of contrast or light leakage, and the maximum width added the twice of separation 
distance to the maximum width the more the more it was large, when there was minimum width 
of a ctenidium by 3 or more times of separation distance is smaller than about 7 micrometers, 
the more defective repair capability improves. Therefore, as separation distance is small, it is 
better. Since there is a maximum of a visible light wavelength at about 0.8 micrometer as stated 
also in advance, about 0.8 micrometers or more of the minimum picture element electrode width 
are needed too. If 0.1 micrometer of separation distance between picture element electrodes 
becomes after all, the minimum width of a ctenidium is [ micrometers / not less than 1.5 ] 0.8 
micrometers or more at not less than 2.5 micrometers ideally more desirable still more 
preferably. On the other hand, as for the maximum width at this time, 4.8 micrometers or less are 
more preferred, and it is 3.8 micrometers or less at 2.8 micrometers or less ideally desirably. 
[0108]By carrying out like this, an improvement of the wide viewing angle characteristic and 
high-definition coexistence become easier, and design flexibility also increases. In addition, since 
it changed with the structure where the first picture element electrode and the second picture 
element electrode have got into gear by turns mutually, even if the restoration capability of a 
point defect compared with the invention of Example 1, in addition, it won. 
[0109]now, this — until — an argument — the same — the area of first MIM element 1301- 
1321, 1401, and 1421 — S Ni_r If s P ecific inductive capacity of t NL and an insulator is made into 
epsilon N| _ and the dielectric constant of vacuum is made into epsilon Q for S NL2 and the insulator 

film thickness of a MIM element, the area of second MIM element 1302-1322, 1402, and 1422, 
Capacity C NL1 of the first MIM element and capacity C NL2 °^ t ' ne secon d MIM element are 
C NLl =epsilon 0 -epsilon NL -S WL1 /t NL , respectively. — (1) 

C NL2 =epsilon O~ epsilon NL" S NL2 /t: NL ^ 

It becomes. On the other hand, the area of the ctenidium-like first picture element electrode 
131 1-1331, 141 1, and 1431 S LC1 , The area of the ctenidiumHike second picture element 

electrode 1312-1332, 1412, and 1432 S LC2 , The thickness of a liquid crystal layer, i.e., the gap of 

the 1st substrate and the 2nd substrate, t LC , Liquid-crystal-capacity C LC1 corresponding to the 

ctenidium-like first picture element electrode if specific inductive capacity of a liquid crystal is 
made into epsilon L Q, and liquid-crystal-capacity C l q 2 corresponding to the ctenidium-like 

second picture element electrode are C LC1 =epsilon 0 -epsilon LC -S LC1 /t LC , respectively. — (3) 

C LC2 =epsilon 0 -epsilon LC -S LC2 /t LC — (4) 

It becomes. 

[01 10]In order to raise a visual angle characteristic as an example, it is C LC1 /C NL1 >C LC2 /C N| _ 2 . 

— (5) 

If it is made to fill ******, the contrast seen from the transverse plane will become large enough 
mainly with the ctenidium-like first picture element electrode 1311-1331, 1411, and 1431. The 
ctenidium-like second picture element electrode 1312-1332, 1412, and 1432 is to contribute to 
improving contrast when it sees from across, and to make a wide viewing angle as a result. Since 
a view angle characteristic is equalized since two ctenidium-like picture element electrodes have 
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got into gear mutually, and the same contrast is acquired over a large angle, it is. Especially this 
becomes remarkable when the screen of a halftone display is seen from across, and a big effect 
is to prevent NEGAPOJI reversal (display in white) of a screen over a large angle. Like Example 
1, when formula (1) - (4) is substituted and arranged at a ceremony (5), it is 

S LC1 /S NL1 >S LC2 /S NL2- ~~ 

If it becomes and surface ratio is only changed, it turns out that the above-mentioned effect is 
acquired. It can realize only by changing the photo mask at the time of patterning a liquid crystal 
driving electrode, without complicating structure and a process compared with conventional 
technology. As described also in the Example 1, even if one picture element electrode of both 
this inventions is faulty for only improving high definition and a wide viewing angle, it also has the 
advantage that defective repair is automatically carried out by the pixel of another side. From a 
viewpoint with such defective repair, it is preferred that the area of the ctenidium-like first 
picture element electrode 1311-1331, 1411, and 1431 and the area of the ctenidium-like second 
picture element electrode 1312-1332, 1412, and 1432 are equal. If one [ what one or ] picture 
element electrode area was more remarkably [ than the picture element electrode area of 
another side ] large, when the MIM element linked to a large picture element electrode becomes 
poor, the picture element electrode linked to a normal surviving MIM element becomes 
remarkably small, and since defective repair is not performed effectively for the reason, it is. 
That is, from a viewpoint that high definition is reconciled with a wide viewing angle and also 
defective repair is carried out effectively, the equal thing of ctenidium-like first pixel electrode 
area S LC1 and ctenidium-like second pixel electrode area S LC2 is preferred. 

[0111]S LCl =S LC2 -(7) 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start at this time, and ] — the relation of area S NL2 of the second MIM element that exists by a 
2 non-line type resistance element — S NL1 <S NL2 — ^ 
Then, S LC1 /S NL1 >S LC2 /S NL2 — (6) 

****** is filled and an above-mentioned effect can be realized. When both MIM element area 
and ctenidium-like picture element electrode area are optimized, When the ratio to area 
S LC1 +S LC2 wh ' ch set the ctenidium-like first picture element electrode, and the ctenidium-like 
second picture element electrode of ctenidium-like first pixel electrode area S LC1 is made into 
kappa v it is kappa^S^/CS^^S^). — (9) 

a wide viewing angle is reconciled with high definition, and also there is a value of desirable 
kappa t which can carry out defective repair effectively by 0.1 to 0.9 — more — desirable — 0.2 

to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 0.4 to 0.6 ideally. 
[01 12]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (5) types, or the relation which fills (6) types. 
[0113] 

C LC2 /C NL2" m 1 (C LC1 /C NL1 ) (10) 

if the above-mentioned (10) formula defines coefficient m 1 — (5) type (6) type — m^1 — (11) 
It is described, at this time, there is the range of the value of desirable m 1 by 0,001 to 0.999 in 
consideration of image quality, MIM element structure, and picture element efectrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[01 14] Also when opposite to **** as other examples, it is effective and is. 
[0115]C LC1 /C NU <C LC2 /C NL2 - (12) 

Namely, S LC1 /S NU <S LC2 /S NL2 — (13) 

Even if it carries out, the completely same effect as **** is acquired. When ctenidium-like first 
pixel electrode area S LC1 and ctenidium-like second pixel electrode area S LC2 are made equal, it 
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,S S LC1" S LC2- ^ 

the [ area S NL1 of the first MIM element that exists by a non-line type resistance element for a 
start, and ] — the relation of area S NL2 of the second MIM element that exists by a 2 non-line 
type resistance element — S NL1 >S NL2 — 

Then, the relation of (13) types is filled, and a wide viewing angle and high definition are 
compatible, and also defective repair also becomes possible effectively. When the ratio to area 
S LC1 +S LC2 which set the ctenidium-like first picture element electrode, and the ctenidium-like 

second picture element electrode of ctenidium-like second pixel electrode area S LC2 is made 

into kappa 2 , it is kappa 2 =S LC2 /(S LC1 +S LC2 ). — (15) 

like the above-mentioned, a wide viewing angle is reconciled with high definition, and also there 
is a value of desirable kappa 2 which can carry out defective repair effectively by 0.1 to 0.9 — 

more — desirable — 0.2 to 0.8 — it is 0.3 to 0.7 still more preferably, and is from 0.4 to 0.6 
ideally. 

[0116]A view angle characteristic improves, when it is in the relation which fills the above- 
mentioned (12) types, or the relation which fills (13) types. 
[0117] 

C LC1 /C NL1 =m 2 (C LC2 /C NL2 ) " (16) 

When the above-mentioned (16) formula defines coefficient m 2 , (12) type (13) type is m 2 <1. — 
(17) 

It is described, at this time, there is the range of the value of desirable m 2 by 0.001 to 0.999 in 

consideration of image quality, MIM element structure, and picture element electrode structure - 
- more — desirable — 0.01 to 0.99 — it is by 0.1 to 0.9 still more preferably, and is from 0.2 to 
0.8 ideally. 

[01 18]The MIM type non-line type resistance element used by this example as the 1st 
conductor Ta and TaMo, The alloy etc. which use as an ingredient the altoy which uses Ta, such 
as TaW, TaSi, and TaSiW, as an ingredient or aluminum, and aluminum are possible, it is, these 
first conductor is oxidized by the anode oxidation method or a thermal oxidation method in this 
case, and an insulator may be formed. When these alloy and other conductors are used as the 
1st conductor, it is the same as that of other examples which may use the silicon nitride which 
the insulator formed with a sputtering technique or plasma CVD method, and there is. 
[01 19][Example 9] Another example of this invention is explained using drawing 14 and drawing 
15 . Drawing 14 and drawing 15 show the shape of the picture element electrode linked to the 
switching element formed in the 1st substrate side, and its switching element. The liquid crystal 
display of this invention comprises two or more liquid crystal driving electrodes formed in the 
first substrate side at matrix form since a liquid crystal was driven, and a switching element 
connected to this liquid crystal driving electrode. One liquid crystal driving electrode is divided 
into the ctenidium-like first picture element electrode, and the ctenidium-like second picture 
element electrode, the first switching element is connected to the ctenidium-like first picture 
element electrode, and the second switching element is connected to the ctenidium-like second 
picture element electrode. Since the ctenidium-like first picture element electrode, and the 
ctenidium-like second picture element electrode have got into gear mutually, there are. About 
the effect which a mutually biting comb place-like picture element electrode brings about, i.e., 
defective repair capability, although it differs from Example 8 in that the TFT element is used as 
a switching element at this example, it is completely the same and is. Therefore, among those it 
also explained the relation between the minimum width and the maximum width wmax of a 
ctenidium-like picture element electrode, and the separation distance d between picture element 
electrodes in full detail in Example 8, it is the same as that of **, and is. If the area of the first 
picture element electrode and the area of the second picture element electrode are still more 
nearly equal, it turns to carrying out defective repair more effectively. 

[0120]Now, one liquid crystal driving electrode is divided into the ctenidiumHike first picture 
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element electrode 1511, and the ctenidium-like second picture element electrode 1512 in 
drawin g 1_4, The first thin film transistor 1501 is connected to the ctenidium-like first picture 
element electrode 1511, and the second thin film transistor 1502 is connected to the ctenidium- 
like second picture element electrode 1512. Here, the first thin film transistor and the second 
thin film transistor are as same electric conduction type. So, the gate electrode of the first thin 
film transistor is also connected to the scanning line 152 also with a common gate electrode of 
the second thin film transistor, In order to impress common signal potential to the first and the 
second picture element electrode, the source electrode of the first thin film transistor and the 
source electrode of the second thin film transistor are also connected to the common signal wire 
153. When it has such composition, one liquid crystal driving electrode comprises one picture 
element electrode, and the liquid crystal display of the invention in this application is 
manufactured in the completely same manufacturing process as the conventional liquid crystal 
display depended and switched to one thin film transistor, The liquid crystal display of the 
invention in this application may be driven with the completely same drive method as the former. 
Without applying new load in any way to conventional technology after all. since it changes that it 
is possible to make the effective automatic defective repair capability mentioned above have, it 
is. 

[0121]On the other hand, by drawing 1 5 , one liquid crystal driving electrode is divided into the 
first picture element electrode 1611 and the second picture element electrode 1612, the first 
thin film transistor 1601 is connected to the first picture element electrode 1611, and the 
second thin film transistor 1602 is connected to the second picture element electrode 1612. The 
gate electrode of the first thin film transistor is connected to the first scanning line 1621 here, 
and the gate electrode of the second thin film transistor is connected to the second scanning 
line 1622. The source electrode of the first thin film transistor and the source electrode of the 
second thin film transistor are connected to the common signal wire 163. Furthermore, the first 
thin film transistor 1601 and the second thin film transistor 1602 change with the reverse 
electric conduction type mutually. For example, if there is the first thin film transistor 1601 by an 
N type electric conduction type, there is the second thin film transistor 1602 by a P type 
electric conduction type. It ****s in this and the scanning signal of reverse polarity is impressed 
to the first scanning line and the second scanning line to the always same timing. If a previous 
example is followed, when the scanning lines 1621 and 1622 will be chosen simultaneously, the 
signal potential of High is impressed to the first scanning line to which N type TFT was 
connected, and IM type TFT1601 changes with on state, The signal potential of Low is impressed 
to the second scanning line to which another side P type TFT was connected, and P type 
TFT1602 changes with on state. The signal potential of Low is impressed to the first scanning 
line to which N type TFT was connected for these signal wires in the state of non selection on 
the contrary, the signal potential of High is impressed to the second scanning line to which P 
type TFT was connected, and both TFT(s) change with an off state. In order to connect the first 
thin film transistor and the second thin film transistor to the same signal wire 163 and also to 
always perform on-off to the same timing, the same signal potential is always impressed to the 
first picture element electrode and the second picture element electrode. In this application, the 
switching element connected to the liquid crystal driving electrode at this appearance has taken 
CMOS structure. For the reason, it adheres to the polar positive/negative of signal potential, and 
right potential may always be impressed to a liquid crystal driving electrode as a whole that there 
is nothing. For example, when the signal potential of straight polarity goes into the signal wire 
163. gate potential (V ) falls and keeps in the conventional liquid crystal display to which a 
switching element changes only from N type TFT, It was without it being able to impress right 
potential to a liquid crystal driving electrode within the selection time limited by on resistance of 
a reason transistor increasing. On the other hand, in the invention in this application, since it 
changes with CMOS structure, one of TFT(s) certainly change with a full on state. If a previous 
example is followed, the gate potential of N type TFT falls, and on resistance of N type TFT 
changes greatly, but on the other hand, the gate potential of P type TFT increased, and on 
resistance of P type TFT has turned into the minimum (P type TFT is a full on state). When the 
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signal potential of negative polarity is impressed to the signal wire 1 63, N type TFT changes with 
a full on state by the contrary of this example. To having been without having changed on 
resistance of TFT according to signal potential and the conventional liquid crystal display's being 
able to display right information, when putting in another way, by the invention in this application, 
since it adheres to signal potential, on resistance is equalized that there is nothing, and the 
change changes small, therefore right information may always be displayed, it is. In addition, at 
the invention in this application, HitoshiTamehira-ization to which light mixing (mixing of the light 
modulated with the first picture element electrode and the light modulated with the second 
picture element electrode) is carried out with the ctenidium-like picture element electrode 
progresses further, and there is by the reason a right display always changes possible to all 
status signals. Feel setting a pixel switching element to CMOS TFT so that a manufacturing new 
process can be searched for, but. Since a CMOS circuit is usually adopted when it builds in a 
scanning line circuit and a signal wire circuit on a substrate with the polycrystalline 
semiconductor (for example, poty-Si) TFT, in such a liquid crystal display, the invention in this 
application does not come to add a new process at all. ** — it can be said that especially the 
invention in this application is suitable for the liquid crystal display which contained the 
peripheral circuit (the parts of a scanning line circuit, a signal wire circuit, etc. or alt) with the 
polycrystalline thin film semiconductor device from the viewpoint [ like ]. 
[0122]Now r when the first thin film transistor 1601 is considered as an N type electric 
conduction type and the second thin film transistor 1602 is considered as a P type electric 
conduction type, As for the area of the first picture element electrode 1611 that the first thin 
film transistor connected, it is preferred that it is larger than the area of the second picture 
element electrode 1612 that the second thin film transistor connected. This originates in the on 
resistance of N type TFT being smaller than on resistance of P type TFT, when transistor size 
(length and width of a channel) of N type TFT and P type TFT is made the same. The 
equalization previously described by carrying out like this progresses further, and since a more 
exact information display is realized, there is. Of course, if the first picture element electrode 
161 1 and the second picture element electrode 1612 have got into gear mutually by the shape of 
a ctenidium, the equalization which depends on light mixing is also attained simultaneously, and is 
still more preferred. 

[0123]As explained in full detail in the example to this, when dividing one liquid crystal driving 
electrode into two or more picture element electrodes, it is desired for each picture element 
electrode area to be equal. Since it depends on this and the self-repair capability of a defect 
improves much more, it is. Therefore, it can be said that the direction which made two picture 
element electrode area the same, and made the element characteristic the same than the 
above-mentioned method of making the difference of on resistance of N type TFT and P type 
TFT offset by difference of picture element electrode area is excellent. As for this, the liquid 
crystal driving electrode is divided into the first picture element electrode 161 1 and the second 
picture element electrode 1612, The first N type electric conduction type thin film transistor 
1601 is connected to the first picture element electrode, The second P type electric conduction 
type thin film transistor 1602 is connected to the second picture element electrode, The gate 
electrode of the first thin film transistor is connected to the first scanning line 1621, The gate 
electrode of the second thin film transistor is connected to the second scanning line 1622, When 
channel length of the first thin film transistor was made into channel width was made into W r 

channel length of the second thin film transistor is made into L 2 and channel width is made into 

W 2 , it is attained by filling an expression of relations with W 1 /L 1 <W 2 /L 2 . There is this by the 

thing which adjusts a difference of the channel conductance (electrical conductivity which 
becomes settled with mobility or threshold voltage) of N type TFT and P type TFT by a channel 
dimension (L and W), and arranges on resistance. Since the channel conductance of N type TFT 
is usually larger than the channel conductance of P type TFT, If W/L of N type TFT is made 
smaller than W/L of P type TFT like an above-mentioned expression of relations, on current of 
both TFT(s) can be arranged, and, making two picture element electrode potential equivalent in 
addition also as the same in two picture element electrode area so is realized. Of course, this is 
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attained also by a relation that the channel length of the first thin film transistor is longer than 
the channel length of the second thin film transistor, when it is said from the convenience of a 
layout, etc. that W of both TFT(s) is equal etc. It does not matter, though the channel width of 
the first thin film transistor is narrower than the channel width of the second thin film transistor 
similarly. Although the first picture element electrode and the second picture element electrode 
have got into gear mutually by the shape of a ctenidium as shown in drawi ng 1 5 f and both area is 
sometimes equal by an ideal, these conditions are not necessarily fulfilled but a certain amount 
of [ ** ] effect is expected. 
[0124] 

[Effect of the Invention]By driving a liquid crystal driving electrode by this invention by the first 
MIM element and the second MIM element which the first picture element electrode and the 
second picture element electrode constituted so that the circumference of this first picture 
element electrode might be surrounded divided, were boiled, respectively, and were provided 
independently, the visual angle characteristic from all directions improves, and defective repair is 
attained. Each area of the first picture element electrode, the second picture element electrode, 
the first MIM element, and the second MIM element S LC ^ By considering it as S LC2> S NL1 , and 

S NL2 ' and changing the ratio of S LC1 /S NU to S LC2 /S NL2 , The effective voltage of the liquid 

crystal layer driven with the first picture element electrode and the effective voltage of the liquid 
crystal layer driven with the second picture element electrode can be controlled independently, 
and a visual angle characteristic can be improved. By filling the relation of 
S LC1 //S NL1 >S LC2 //S NL2' KONTORAN SUTO when a liquid crystal display is seen from a 
transverse plane can be secured with the first picture element electrode, contrast when it sees 
from across can be secured with the second picture element electrode, NEGAPOJI reversal 
when a screen is seen from across can be prevented, and the high liquid crystal display of 
display quality can be realized. (10) Depend on limiting the value of coefficient m t of a formula, or 

coefficient m 2 of (16) types, and a view angle characteristic improves remarkably. It depends on 

filling (7) types, (8) types or (7) types, and (14) types, and is compatible with a high angle of 
visibility in high definition, and also defective repair can be carried out effectively. (9) Depend on 
carrying out the numerical limitation of kappa 1 of a formula, or the kappa 2 of (1 5) types, and a 

high angle of visibility and high definition are compatible. 

[0125]By filling the relation of S LC1 /S NL1 <S LC2 /S NL2 , contrast when a liquid crystal display is 

seen from a transverse plane is secured with the second picture element electrode, contrast 
when it sees from across is secured with the first picture element electrode, and a liquid crystal 
display with a large angle of visibility can be realized. An easy means to change a photo mask 
can realize these, without acquiring the above-mentioned effect and complicating structure and 
a process by only changing surface ratio. 

[0126]One liquid crystal driving electrode is divided into n picture element electrodes, and the 
flexibility which raises a visual angle characteristic can extend by driving each picture element 
electrode by the independent MIM element. When it divides with n= 3, the area of a picture 
element electrode, respectively For example, S LC1 , The area of the MIM element which considers 

it as S LC2 and S LC3 , and drives each picture element electrode, respectively S NL1 , Consider it as 

S NL2 and S NL3 , and S LC3 /S NL3 >S LC2 /S NL2 >S LC1 /S NU . Or S LC3 /S NL3 <S LC2 /S NL2 <S LC1 /S N| _ r 

° r ^LC3^NL3~^LC1^NL1^LC2^LC2" ^ r 3 v ' sua ' an g' e characteristic can be improved by leaps 
and bounds by filling the relation between either S LC3 /S NL3 <S LC1 /S NL1 <S LC2 /S NL2 or 
S LC1 //S NL1 < ^LC3^^NL3 < ^^LC2^^NL2* A liQuid crystal driving electrode is not limited to trichotomy, 
but a bigger effect can be expected by carrying out comparatively for n minutes, When it applies 
to the large-sized liquid crystal display of 25 cm - about 50 cm of vertical angles especially used 
for the object for PC, or EWS, even if it is fixing eyes, the problem that a color tone differs from 
contrast by the upper and lower sides of a screen can be solved. 

[0127]A liquid crystal driving electrode is divided into two, the non-line type characteristic is 
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controlled by changing the thickness of the insulator of two MIM elements which drive each 
independently, and, as a result, improvement in a visual angle characteristic is attained. Or by 
changing simultaneously not only the thickness of the insulator of a MIM element but area, the 
flexibility of the improvement in a visual angle characteristic can extend substantially. 
[0128]When forming the insulator of a MIM element with an anode oxidation method, the 
insulator of two MIM elements can be anodized with a separate kind of solution, the non-line 
type characteristic of an insulator can be controlled, and the same effect as the point can be 
expected. 

[0129]By dividing a liquid crystal driving electrode two and combining the divided liquid crystal 
driving electrode by a MIM element, the effective voltage impressed to a liquid crystal layer is 
controlled independently, and the diagonal characteristic can be improved, 
[0130]The liquid crystal driving electrode was divided into two or more picture element 
electrodes, and defective repair capability and gradation display properties were made to improve 
remarkably by mixing effectively the light modulated with each picture element electrode. 



[Translation done,] 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] Drawing 1 is a figure showing the liquid crystal display of this invention concerning 
Example 1. 

[Drawi ng 2]Drawin g 2 is a figure showing the conventional liquid crystal display, 

[Drawing 3]Drawin g 3 is a figure showing the liquid crystal display of this invention concerning 

Example 2. 

[D rawing 4] Draw i ng 4 is a figure showing the liquid crystal display of this invention concerning 
Example 3. 

[Drawing 5] Drawing 5 > is a schematic diagram at the time of anodization concerning this invention 
of Example 3. 

[Drawing 6]Pravy_ing 6 is a figure showing the liquid crystal display of this invention concerning 
Example 4. 

[Drawing 7]Drawing 7 is a figure showing the equivalent circuit of the liquid crystal display of this 
invention concerning Example 4. 

[Drawing 8jD rawing 8 is a figure showing the liquid crystal display of this invention concerning 
Example 5. 

[Qravy i ng 9] D ra wi n g 9 is a figure showing the liquid crystal display of this invention concerning 
Example 5. 

[Drawing 1 0]Dr awin g 1 0 is a figure showing the liquid crystal display of this invention concerning 
Example 6. 

[Drawing 1 1]Drawing 1 1 is a figure showing the liquid crystal display of this invention concerning 
Example 7. 

[Drawing 12]Drawing 12 is a figure showing the liquid crystal display of this invention concerning 
Example 8. 

[D rawin g 1 3]Drawin g 1 3 is a figure showing the liquid crystal display of this invention concerning 
Example 8. 

[Drawing 14] Drawing 14 Js a figure showing the liquid crystal display of this invention concerning 
Example 9. 

[Drawing 15]Drawing 15 is a figure showing the liquid crystal display of this invention concerning 
Example 9. 

[Drawing 16] There is drawing 1 6 with the figure showing the conventional liquid crystal display. 
[Description of Notations] 

101, 201, 401 , 601 , 701 ™ The 1st substrate 

102, 202, 402, 702 — The 2nd substrate 
103 r 203, 403, 703 — The 1st conductor 

104, 204, 404, 705 — Insulator 

105, 407, 507, 706, 905, 1005, 1105, 121 1, 1703 — The first picture element electrode 

106, 406, 508, 707, 906, 1006, 1106, 1212, 1704 — The second picture element electrode 

1213 — The third picture element electrode 

1214 — The fourth picture element electrode 

1311, 1331, 1411, 1431, 1511, 1611 — The ctenidium-like first picture element electrode 



http://www4.ipdLinpit.go jp/cgi-bin/tran_web_cgi_ejje?atw u=htlp%3A%2F%2Fww.„ 2009/07/21 



JP,08-328043,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 2 



1312, 1332, 1412, 1432, 1512, 1612 — The ctenidium-like second picture element electrode 

108, 206, 708, 802 — Data line 

109, 112, 113, 114, 207, 409, 415, 416, 417, 709, 806, 807 — Liquid crystal layer 

111, 410, 509, 710, 803, 911, 1011, 1111, 1201, 1301, 1321, 1401, 1421, 1705 — The first MIM 
element 

110, 411, 510, 711, 804, 910, 1010, 1110, 1202, 1302, 1322, 1402, 1422, 1706 — The second MIM 
element 

1203 — The third MIM element 

1204 — The fourth MIM element 

205 — Liquid crystal driving electrode 
208 — MIM element 

405 — The third picture element electrode 

412, 712, 805 — The third MIM element 
408, 506, 801 — Scanning wiring 

413, 414 — Arrow 

501, 602 — The 1st data line 

502, 603 — The 2nd data line 

503 — The 1 st insulator 

504 — The 2nd insulator 
51 1, 604 — Terminal area 

505 — Putt electrode 

605 — The 1 st anodization putt 

606 — The 2nd anodization putt 
607, 608 — Dashed line 

704 — The 3rd conductor 

1015, 1016 — The second conductor 

1701 — Counterelectrode 

1702 — Wiring 

1501, 1601 — The first thin film transistor 

1502, 1602 — The second thin film transistor 

152 — Scanning line 

1 53 — Signal wire 

1621 — The first scanning line 

1622 — The second scanning line 
163 — Signal wire 



[Translation done.] 
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tcmzmm t ~r z&&wnmm. 

sm— mmw&<Dffim& s t c t . 8?gasfr— mmmmcom 

S LCI / S mi ^ Slc2 f S h l Z 

L, 

Clci/ Chli - IHi ( Clci/Cnli ) 

mtOaoftH^O. 00 1^6 0. 9 9 9«tW^ 

mtmm+tu, mm»-mt#-mn»&mxmmo 30 

*ti*ti<0lN«fflJ81S* : F-lH»*S IIL1 , S, L1 iU 1» 

tern— mmmmcomm^s LC ^ mizwr. mMnm<om 

Sici - S lC 2> ^» S H L1 ^ S N L 2 

[g»*3i5] MiBm— ■Mill s L c 1 cd, mm 

lci+ S Lca CC*t*r&j;l:£rA; a </c, = S lcl / (S LC1 + S 
L „) il/cit, 40 

gas— m mnmvmm * s t c 1 , tu ih» ~ h fptu® £>m 

S l c 1 S nli Sn j j/' Shu 



mmmm^t, mn#-mmft-mm#zm>xmmutc 
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u. 

C Ltl /C NL1 = m, (Ci CI /C HLJ ) 
iSKC-CfiHSni, £^11 t tc t ft . 
m 2 CDtt©iaffl*S0. 00 1*60. 9 9 9©^TW5 

assam* . am* - - mxmm v tc 

i j* - a**«4^*>*fciiffi s L c , + s L „ ic*t-r 
[M^i 1 0 ] «Efl*K»^s»K:^h ^ ^x«tc 

tl. W*«*IHO»|»«d3^1 0 amJiaT'C*S» 
6n^*l«|tCnfl (n^2cDM^) ©H^mgCC^frj^ 

so, 

! ( i » 1 n»racoff«CDB«) CDiU^^SCD 
IfSS LCi ib. i#BOW(HWBc«W6tiftJMW 

nffl<DS LC i/S HLi CDffi^i!>&< £t2SIH±t*5 
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©sulfate ni@ ( n i2 omm ©nsis*»«HW3 
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a. 
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S l C 1 / S mi ^ S L C2 / S n L 2 

a. 
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ClCi/CnLZ ~ III!, ( C L <; i ./-^C N L a ) 

m a Off (DISH #0. 001^0. 9 9 
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lC2 ) ) <E:Lfc£^ Kx<Dff#0, 0 5^>60. 8(Dff3 
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S L C 1 / S NL i <C S Lt 2 S N L 2 
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mjtDfii^fHH^O. 0 0 1*>F»0. 9 9 9 ©lffl-eW-5 
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50 fcisr. 



(4) 



!8BJ¥8- 3 2 8 04 3 



So 

©8i^C LtJ iL 
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*ti-€ B n<0*H9IfitS*****C 1Ill . C NU iU huT 
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hi \ »WiB«*t^r.B^«^cDiBS* s Lt > > Butatw* 

* s . .. , , mnmmtm^-mmnmicm-f h txtdm-ft 

50 S L C1 S j. c 2 . ^P"^ S mi ^ Sj(tj 
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[»*3B5 6J *1 2 

3*1. 
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8tsE»AiBiM««>iii-oiji»s <t m ~ nmm« fc#W 
3*1. 

[ zsmm 5 8 ] iff am— iB^asdi s5i2M— iB^mg 
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[ mum 6 o i - wm& - mmw * jkxhm l 
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n. 

mizm-mm v^^vxzt mmm-wm v^v?,* 

[ 6 5 ] 1513^—®^*®^ zmt?M — HI Jft« 
[ if 6 6 ] Miam— BDiRmffi©mi i Siria^r.iii 

30 f»jfciI6 5 IBK©ifiSa^«B D 

40 56 7 izmom&m^mw, 

bbs 3 *ifc«@si@o?gsfg««« i . mMM>w$bnmi,c 
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6*. *2S«2 0 2£i^-*«2 0 6G>fiB, &£OE£:r 
-£»2 0 6iMi2 0 7CDra1tC^^-V 
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*S*tcajR««0«fi[*S-^^ 6 ft/c i * tc©^ T F T 

50 »|B-r*«ffi3&S«»iB««»C#^^ft, ^2li2 0 
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2 o 8K**nfc*»Ji«ct**&-a«iit3WEi«in3*iT: u 
^nmflEJiat^KK^a, *i>oTfe«ft*sEitr»ui 
[0008] c<D<t^&aft«Ftt^a*-r^ssBiL 

SID' 91, DIGEST, P555- 
5 5 7^SID' 92, DIGEST, P7 9 8-8 0 

[0 00 9 ] O^^Sffi (SID* 91, P, 55 
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fc2o6D«aK16»H^Ste^L, Cft£loco8|jg| 30 

7ffiflJB tc EUllll 5 ft £ IS SStftE** 2Sii^^) WJMStt # 
l«)Jirafc*Z>r*oft:. Ltf>U #S«Lfc2^(DiB&flfg 

[0010] — ^ n OSt*RtB ( S I D * 92, P , 
798^801)1*1 o©«»IB«««±tC»rt h r4* 
SKft«£^Or»j£U aao^l/Y^^hW* 

©t*ofc 0 Ofru «B^i2[SjJR<D0jiS^rjS^#^«> 40 

[0 0 1 1 ] Mtc»3oa£3RR*BtLrtt«BS¥5-5 

3 1 5 oitCm£ti%^m&&z> a zti&mi e&m^r: 
iftwrs e c©«5HBaBT?(iv h 1/ » #*«tcgag3ft 
Zclo©« H B H |g»^S^^fflOiliS^Mic^S(fL, « 

M I M*THWfl;*SEitri>a. IM 1 6<D^ri3:m2S 

mmmwhtitczmi i 0 2fcrjc»6*iri,»s«« 
com 1 &fo±icm^mmmmt m i m*wr^ ^nr 50 



W8 - 3 2 8 0 4 3 
14 

ffi^fEtt«ffi«m— H^*ffi 1 7 0 3 t»ra* 

1S1 7 0 4tCZ3MMS*l, 1 7 0 3&CSS 

m— M I MIR^F 1 7 0 5 3&SJSftS^ fc S£^PifE*ffi 1 7 
0 4 fC^M I Mf^ 1 7 0 6 *l-CL^ 0 ffl 

-mmmmcommtm-M i m*t<dei»±©J£*ss:i 

ffiMfRtt f^I G>R* a 3 tlX I > & o fc»C t »JM*tttt 
BMI«fi 1 7 0 3 i*^HJgSffi 1 7 0 4 £<DftMmm 

[0012] *«WttJ^<D«&IW»S*»*r*fcO 

[0013] *«BH(Djjii©anwxKTtc*'r#s«ri# 

»B«:»*-r-S*«c<>*^ 0 Bit, X^*>yjStTtc 
»*MttHK«B»Si Lrwacw 1 6 ©Ottawa 6 

(IE 1 6T?tiM-iBlSa« 1 7 0 3 <bm.r.iij 

mmmi 704) ^4i^ncDiii^mstc^^n-etiox 

-f ar ^> (H 1 6 XUm—U I MKT 1 7 0 5 i 

irMIM^l 7 0 6) MK***TC*S. 

^iso^ >f v yjRT-ort©— 03&s^ftr* or b 

1 6 -Cfjl— M I M^T 1 7 0 5 ^lif^ 

#S»K/h3 1^6 — 3©«Wg«r«BI3:»o/tfl&OiE* 
^ *>^3tT (JtOW-CB*"M I M*T 1 7 0 

6) *^>iyriELi»«fl[*«iB*« (^coW)rt^m~iil 

mnmi i o 4 ) &c«^3 5hr»fw&», j^PBtcts 

«tt«^^4^rtt^i©iBH3ftiW4- fflA.H!BIl 6tc 



C9) 



15 



aH^^- FrttffiStf &»^***.6 £ 

&rc»— mmmmi 103 cc *. 6 
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I MJIH^SWO&fi— EiiK*« 1 7 0 3 <h*tfr 
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©«*r**r wk Pi d ■■s^*-** £ •tew ^ „ 
&BBt*±asocr < E:*««i*»«'r4* , e, 
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S l c i Shu ^ Slci / S k l i 
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u ifE»— li*«*offl«l*s L ci, 

S L c t = S|_C2^ S NL1 <S M ».i 
SlCI / S N iL1 < ^Si.c2 / S h L Z 

s ft c tt .. mieai-iiisRBffi-rigKi 

Chi/Cnli _ nii ( C L c £ C n t i ) 
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off *<dk« ) onxttsoiHX s.cii, i # @ © 

©SitfrfttCnffl (n^2(OHIfe) ©HJfjll&tt^gl;* 

tfrie i tsos lti / 

[0017] X*ft91(cffifeSffiA$*3fiiKU, «A& 

ig»«ffii. «ift-)«»fli-isft»):si(,fci 

SfitcS:W6ti/c#iHM«tS*^cr>E8l*S. L1 . itiriB 
JfclHJlMtStcKW 6ftfc^£S&6iit^©BfI£ s 

S l 1 1 S NL1 > Sic j / S n i 2 

^SKC (11 . C. LI iL.. BffB^-Hi^SffirlgJil 30 

Clcj/ / C NL2 - III! (Clci/'Cmli) 

OOIsSp^O. 9 9 9C0IB-C#^#^1*«<!:-r 6, 
Si. BtrlBH— sS3R«SoffiS|J&S LC1 , ifrifiS&^HiSsm 

SlCI ~ SlCZ , S mi ^ S N LZ 40 

# i — S l c i / (Slci+Slcz) 

rm mnm<DW m% s lQi , m^m—wmmmc h 

50 
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Slci/Snli^Slc^Shli 

*»fc-r**«f«i-i-6. *<.»«. wra*— quassia 

*ffi*c,„. c, Li ii, frsBlff— ffl»«&-c&a& 

3*i4«a»OSa?6C ltI £l>. 
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00 1^60. 9 9 9©^tfl^Sii« fl 



S n l i > S » 



A; i — S l C 2 ( S l CI Slc J ) 

* 2 ©ffi#0. 2#>60. 9 5<?)llBfC^r£*£^#«t£-f 
[0018] x*mwt,ci%*>zmimjmmz, m&z 

^sssit te ^-c . Mi m&mstimm&m-mmmm t m 
tmi^mm* s , t , l l re t * . 

S L C 1 S HL i<^ S LC 2 S H i. 3 
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©ffi«£S» L! 4L;fc4e*, 

Slci ~ Stci , Smli^'' Shu 

[0019] yL*?mfc%tiZW&&7F&m3£. mm,* 
mmti>%<,c^ ^ y i>AmcBT&2titcmm<rm& 
mmmm t . wu* - mum* - ttttfteffiKm l. fc» 
wt 5 ^aaaaefs*-?- 1 zs/scmst s ft -s m&m 

frMSiC to ti-r, Sfrsa^iESbs^nM (n £ 2©I 10 

i HPS ( i (J 1 n©lffl©ffi£©g»> ©H*ttB* 
«®©BfgS LC , 4 U i Sa<O^Ottiiu3R«S{Ct9!W 

©S Lt ,/S Bl1 ©ffi3&i^>&< 4t,2«§S«±-C*5** 

[0 02 0 ] X**flJ!te«fo3iR^j^»B:. jg®* 
««rrs&tcv h 'J * *xmtJ|geS3ftfcffi$HI©i«g 20 

fg«r«S4 , &m&mwfmmicmm$ ftfc* 9 y 

r^-f^> y*^ js*fms n. arawtttg— a** 
a 4 anB»titt*-«siwfli»5:i,»tcw^ 

[0 02 1 ] X*^WtC^*JSiRSa^g{S, «fl4 

sg«nt« 4 . mm&mmmzffl&ztxtcx. 
3R^4rt»^ssnsvSgi^K*tc*ii,»-c. Bsrte«sig 
»*ffi*s^«W0-iii*^ffi4 fiWttffr-H^ffisca- 
SUSftr g 0 . fflie«*tK3&— Htfs*«K:«se— x a v 

*4iWB«ti«!B— HSRWStXEt^c^orBO. mT 

■ 0 fc*jg * w-r s immmm* x- * s * * w» 4 -r 

S. Sii(ciSi7ngia, B«i2fil#«m-iii^mS4 40 

mimwmzMmmms.mm.-nn ec at » «c m& ~> x m 

SK^iitS. HiCtJ, lttft2«i*R&— HJRttff© 
fflS * S L c , , HutaWMKIB ~ W jft««<7>ffi^£ S lc z • 
9aia»StS^— Bi^*ffi{CSW ^ftMNSMtStaSH 1 © 

SlCi/SnlI^* S L ti/S H LJ 
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S L ci — S L c z > S n li^ Sn L 2 

*«ft:r*4fiF«i1"5 fl iwlEtttttflSfl— IB3R 

Slci / S M li ^ S L c z / S N L 2 

t»fct**»i«bf6. *i>». mraeimtttar-iB* 

«S©MI* S t „ . BtrlB»i*K0— Hs6««©ffifll* 

Slci* iWia®*t*ss-ffi.3i!t«@ci:ss:«- eft/cUftltsffi 

S L ca~S LCi ^ S(, L1 > Snlj 

*»fcr**»«4-*-*. 

[0022] x.*%kmitmt>z>m&m;^mmiz. 
wwiJMcv h y ■? zxmm&zfttcmm<Dm& 
mmmmt, mammimmc&mztittx 

*>?m?&mm2ti, m&ffimtiimzmmtmimm 
n x a v f- > 9 m^mm s n . Mia«*tt^— B*m 

lex Y » ^> ^m^-tiWM b 7 ^-CWS^^tf It 

[0023] x*^{c«*>*?«a*^aw. iss* 

IftT^SKv h y -» ^^t«tc^jiiS3nfc1S»fi©?ffiS 
^Sfc«ffi4, SttMMttttKtttt S ft fcWK 

^ $ 4 -cfltJiK s ft z> m ikmrnsm. tcfc t > x , frie?s^^ 
lbs»s^-iiimsffi 4 ^ - iii^^s tc^sn $ ft r B 
*3 . irfa^-iii^mfficctj^-ai^ h 5 >y x ^ tm ^ 
3ft. mr3B^-M^m«cti^-aWih7>^Xi'^S 

^3ft. ^fam-«igh-7>yx$©y" h«ss*^- 

^2»CCjgiR3ft'Cg»), B9ia^-«JHh7>yx*© 
Kh^>i?X$ipiiam^aMSh-7>^df«Et^CiJ» 

aft*f-Y^w?.* i &#«4-r^„ m®fe?sa^^a 

s^-iE^affi©Ha 4 ttE*~iMn«©ifflw« b i > 

[0024] x*miic&t>zmitg&rmmx> ma* 
mm-rzMic-? b y y *xmz.%mzi\icm&.m<Dm& 
mmmrnt. ums,mmmmicmm^titcmmb^>^ 
zztxMi&ztizm&mtmsitte^x, mi&mm 
ttifeosi-Hfss i m - mmmm a ft x m 
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3ft, iMb*^^««km#— 

i^n, fries*— mm\-?>i?z.'$«Di?- hsffiBSi— 

7>W$ ifi&Wi L- fclii— H#mft©ffili iimtm^M 
*t>**»«kifS. »f«fe?RS^«aW. lWSaJB- io 

[0 025 ] X**»»Kffit>&ttA&n&S». ttA& 

lEs&m® i . sftAWMWBc s ftfcs $ b * > s? 
trifles fta*JWUj*S«Kfet>'C, WsflfSIMg 

f) , Bgia0-H^s«tc» Nmrnnz ■< com— mm v 

*^©mr»Kh-5>y;*#j&iJ8*SSft, iutam— 35 20 

mb^&xzay- v mmm—fc&mitim 3 ft-c 

W 1 /L a <W J /L, 

[00 26] X*K^ceffifc&ftB&^iEtt. ®H.£ 

mshm&t. m&&MmnmcmmstitcBmb?i'>> 
7>i/xz ifitm. 3 ft , mmmr.mm&mic « p 

£ :/©S8-*BS f- ^ £ #^3 ft . strte^-S 40 

kf 5>y**©y- i- again— majSKS^sft-c 

ffllKa«ShtJBO, Wffifll— AM F 5 
-t->*JWS[iBffl2S^fiJS F 5 ^S*;*^©^ ■»>>;*. Jl-S 

asf-H*««sa c «iB*ria*«««»fttie'c 1 st»K 

[0 0 27] X*^tc^t5€»jRS^^i6K«. fgH£ 50 
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BfttSIlC'? F 'J f ^ttK»J(SE3*ift:B!««<!>«* 

wmm&m— mmmm t m—mmmmic^-m 3 ft rg 
"a . frtam-iffl3^«etc«NM^mf -< :/©sfr-»«i f 

^>S>*3?j&sffitfs3ft, Mfa^BStmflBtctiPM** 
*^©S|l3*m^>^*#ri*«863ft, WIS*— » 
Mb h^ffiii^— ^s^(cg^3ftr 

ffiSK^3ft-CMf3 . firiam-«flif7>^X3?©3 1 
-r > * ;ng E*fff lam:*JK F 7 > y x 9 © ^ + > * ;H8 

j:D«>Bti,>**«ai-r*. m«ft«M^(tisn. at 

[0 028] 3&t:Anecffi43S>fiAS^&jK«. * 1 « 

*#-*ft»ft-af2*«i*4i«i>:8wiLfc»js** , rs 

^filEESft-S^S^^IBtCisli-C, Bfse^S^ltim 
-^2 i»S»«JKX8M 0 fc«ii**-r 4 *«ffliaS3R 

mmtm -mmnm ^ <5 ft , i?ia^-iii^*s^iE 

ffim&m&mfbrz m^mmmm^ immvm 3 
tmtx&m&9mtt&. jmttmBamtmt. was. 
m-imm&tmwn 1 mm<& t , flmarr^MBss 

■C«mfl«JtcSSK3ft/c^*#m4-r^. ?StC^«Bir^^ 
Bi^mffi^SgSa^— BB^«S*HSf "5 HtJfilfc^ 3 ftT 

[0029] x*mi&&t>&mik$&mmx< mmw 

sti&mm&Mmic*si.>'c. «f§B««B«tWi***— 
wmmm t mr.wm'mmicftm 3 ft, mtim-mmmm 

tffieM—m%&wfimmici8& 3 ft z> mc mr3mw& 
tm^-R vm^imsLimm* * r w * i*a & r 

4c 

[0030] X4=IK9!(c«t>««MnSS«. x>f v 

Hit* t-fz&m. f$i&± 



(13) 
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[0 0 3 1 ] X*»"HK«t>aiK»«SaiE«tt, X>f * 
[0 03 2 ] 

[0 03 3 ] ttSBS 1^610 ®»Stt*<!: OTHteWI 
1 RCfl3 1 

[0 034] t#3tJf 1 1*615 ©»BttS£ LTSOU 
0I2KPH 3 

[0 0 3 5 ] tf^RJl 1 6*624^liii LtHI 
[0 0 3 6 ] !Sf*JI2 5*6 3 3<DA9f»£<b UtH» 

we roth i ott^t^ 

[0 03 7] IS3RJg3 43^6430»Wliti L^HSfe 

[0 03 8] 4*6 5 5©*Wttii ItHft 

H13fCR|t>5 0 
[0 03 9 ] 3S*«5 6*65 9©»iibT^ 
W3RtfEI4, SfSCcR^S. 
[0 04 0 ] «*S6 0©*IHtti4 LrH<*M4a^ 

ige v 07 tcM^>^o 30 

[0 04 1 ] MMBBB 3*67 3©iWiiLr^I 

[0042] cnkM ijbi fe-*.mtit£&mMm* 

mL, Ml (a) tiJiSB. mi ( b ) tem 1 (a) © 
AA' &C*?tt£OffflH-CA£o 

[0 04 3 ] ^7^0®1SS1 0 lJbttTa*XA« 

>yu m i mi^bi zgmf* i o 3£»w-£ Q sri 
a-z&mtnzi 000-60 ooAi^ fl yucmim 40 

«#1 0 3C!>«fflft»««tftftK;J:0MftU, M I MM 
^COmmWl 04^2 0 0-8 0 0A©IWi& 4«CC 

Mti> 0 mifflMUtfbao . 01-1 
iiiira^fflh, P£g*3U «mf* l 0 3ta* 

ttKEttU 1 0-4 5 V(Dmm*WMl<X, 3 05}- 
mm&LitTZ. 'XlCtmfcl 04^30 0-5 0 0 °C 

UMMQlB-HIKIi 1 0 5 i STXPifSmffi 1 0 6 £ 50 
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massa i o 5 tarn— m i m*^ i i 
ltfSMSft. atzmmci o B^m- o 
5©JSH£Htrii&c0J3t3n, mnM imst-i i o* 
ttwsnr m—mmnm i o 5 £«-iBX«s 1 

0 6UfflZ.& \ TO (Ht^^^AXX) (Cft*3*l 

2>mfflmn#&xs*v zmc&n 300-400 0 a© 
-s e m i MsR^(Dai2a»mfttjRBJffi««at3:— <rc?£ 

0rr-5i2«»&<. W*tf*2»«ftiLrCr*>N i 
CrTa, T i «cD^M*Sl>6i^*fflt^ iftSlgtt 

«LtfeJ;^ 0 #K:gnK«i 0 li, i&JIrgl 0 
9*^L-C#lfiU'ra«tCW2»«l 0 2*»tfS. »2 

IS102 tcsi, 1 t of©aif*M^ h7^^«; 

S*tC»W4. i 1 MfO/c^tC^r y ^ UM^g 

jbuosoiiil i)i>^if-^iio8i?s B i,iiog 
cm ft&c^x7UKMM« 105. 106 tmmm 1 

09Gr>RB. ft«N2iUimfll 0 5, 106<b!Hl 

st 101 onoc^rn^o&BccRia-r^wc^De 

[0 044] a3m«i**W«©7t*tt«it.««, ft 

it® 1 0 6 2 m-mmm^ 1 0 5ojiaasi$ 

tc^^jffl^mffil 0 Mfc^ft^ftifczOfc 

m-M 1 m*?- nit, m^-u 1 m*^ 1 1 0 xmrn 

[0 04 5] Tech. Dig. of the In 
t. Electron Devices Meetin 
g, pp. 7 0 7-7 1 0 Dec. 1 9 8 0 &CM I M 

M^<D^mc ulu tm^mm<D^mc lc <Dit. c LC /c MIii 

***< tt«£«JUIKEMllS4i«^^A^*< 

£*#^s*rct,*£ 0 ffr-Hift^s 1 0 5riai&^n^ 

i&iUf 1 1 2<DSFSC LCl <b»— MI M*-¥-l 1 l©g 

tc Nll ©l:t4, sn^i^i oe-clBftSti&M 

m 1 1 3€glC LC! <hH— M I MM^f 1 1 O^giC 
. LI ©tt#«fcft*te+htf, MMMH 12 4KU1 

1 3 6cenfti3n4SBa«E3&*sc*>>), ^«#tt*^±T 

[0 046] C CT^-M I MSfrf 1 1 1 <E>gO«£ S 
nli i »-MIM«?l 1 0©IS^S, LJl 0 

Cm. i £ o * £ m * Sn Ll t N L ( 1 ) 

C NL 2~£o * ^NL * Sp| L 2 / t k l ( 2 ) 

t & . -^m-iB3g«« 1 0 5 ©MI* S LC , - SB— 
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mmmmi oe«4s LC1 . uui 1 2, 113 

ClcI ~ £-0 * ^ LC * S LC1 / / 't LC ;"** (3) 

C lC i = £o ' £lc * S LCJ / tic— (4) 
[0 04 7] l«&Lr»ft»tt*|Sl_h3-&4ft:a?>«:, 

C| r Cl/C«Ll^ > CiC2/ / 'C||i.2"" (5) 

©IRMRtWfc^SKc*-*^ ffiMl 1 2 &ctflti03ft& 10 
B B H il 1 2CC£0+#tcA^< ft*), iM>#>6iift:£# 

<g) *(S±r««>Cc^:#a:S»*3&***o * (5) test 

( i ) - (4) tftAi/tim-ii, 

S L C 1 / Sp(Ll S LC 2 / S N L 2 " * ( 6 ) 

& c mr^ttffl^teSinffiiftmffi 1 o e 

cD«**5*»B*iiT ^>F^^ ItttHUUi l l 3 
&c<£DfSS;?ft. m»fWJ£<tt*. JS«c**««rW 

0 3 1 0 6 «8b-Cl^^, m~Pi 30 

TUiO^ MIMI^l 1 liRWKWtft^ 

m*) lEStctsfga^-r^m— m**s i o 5 5c<t 0 ceo 
*si8«r«««« w^ixib k » a 6 a 1 ><D-cm h „ s*f 
tcgr— m 1 mjr^ 1 1 1 as^jft-eu— itii 105^ 

ftftL/ttOti^rfe, SrM I MS^ 1 1 0 &*rHBR 
— KJR*« 1 0 5 CDHfSim— 1 0 6 <om&» 

X?lW*sai«3:*<<z>»^jEaf3&»6IIS«» 

*^jfe«-cwm-m*«ffi 1 0 5±<om&m 1 1 2 

0 6±O»Ml 1 3*LhT. £**ft3&»6©8!»** 
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»-fflR««l 0 8©ffiS|3!i(S»L/t**3Wa**Ti. C<D 

tn o%ee^it2 o%gs4^*i^iEffi^6^3> h 
©ffi«£itww*£ < , aw fl*«5feT-5»^«i* 

*T?T' £ £ £ Otl£> 6 teSg-HSHtffiffiffl S L c a <h fffz: 
njftm^sfi S t < , L t 

[0 04 8] S LC1 = S LCI - (7) 
S«li < S NLI - (8) 

SlCI S NLl ^* SlC2 S HL2 '" C 6 ) 

<DH«*«fcL. ±«©«»*3*E3!lt?*S. (6) 5S* 

ffi 4 mrmmmm^^ ttwm s L c i + s L c , ecsw & 

8, IW^K^O. 3^e>0. 7"C, SiffiWtC^ 
0. 4^60. 6CDff8rW£„ 
[0 049] ffiWft^lSEJlja© ( 5 ) 
«, St^Ei (6) S*i«fcrBM*tcW4 4*K:rtl±-r 
^ c 

[0050] 

C LCa /C HLJ =m a (C lca /C HL a) - (10) 
JJE ( 1 0) attcrflHBtm, 4 (5) S 

( 6 ) jcb 

m,<l- (1 1 ) 

««a***L"t:»*Ol»ma©«<Z>«IBtt0. 0 0 
1^60. 99 9^1 J:0«t5K»0. Ol3&>6 
0. 9 9. HfCff* L/<«0< Ij^^O. 9ttl S 

*jfl^tccio. 2^60. 8©rar=g^o 
[0051] #m^m<ommmmm*m*mk<mm 
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mnifofcwif^^^tif^. ^unsaid* 
— mmmm 1 o 5 i^..vifi^ 1 0 dicuftit'mcn 

fi^x6nt*$«] , ^tcJKSJB 1 1 2 iJSSH 1 1 3 
ttfflRlJ^P^t^WIKid^Swntf, ceo 

fl««i«±©«a)B 1 1 4 mum 1 1 2 tmam 1 1 

fc^LiBBteSS^ «rao«tc*-|iBR« 
S105 iSmuB««* 1 0 6 cb K««»ft«FttJS:5fc# 

2<bMBl 1 3©«*ttW**tt^fcft&&&. C<D 
i#»«e«d*/J^3^htf»lll«J|^©«aJBl 14 
ttftAMl 1 2©ffl368i«±?8l&»l 1 3<Offl3e«3»* 

j*A*mwa«*KiKiffcrs. 3r#, &■«■<!#;*: 
*^hii*lli i 2 QM^ffi^ifciiJi i i 3 com^t 

*d©i*3ft6ffi4iB£Lftj?T, »»i»d^lO/im 

7 ^mJHT"C6J3> h^* h<Dfim*:£<^6ft£:* 

jS*m«iffflo^«ISlit d tt 1 0 a mJMTsWff * L < , J: 

[0052] Lrt*±3asis«©i8^fe=ma 

[0 05 3] C LC1 /C NL1 <C L c 2 /C NL2 - (12) 40 

Sici/'S NL1 <!S L C2/ / ^S (1L 2"* ( 1 3 ) 

t-rntar-hiBi waste, hemi 1 zucxvmnzmm 

ffi»S l . 1 i»-BBR««lffl|S l „**K Ofcflte. 



S LCI S L( 



(7) 



S. L1 >S. L1 - (14) 
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iTJlf* (13) *<DH«ttjl»fc3*l, jAtSgffti:iSH 

3) ^£«fcLfc«3frc, fri^SBSS lcI ©f 

K a = S Lca / (S lca + S LC<E ) - (1 5) 

1*60. ±0jfF*l/<BO. 2^0. 

8, |ECC»*L<6i0. 3*60. 7 T\ SSWCCtJ 

[0 0 5 4] «Wft»tttiHua© (12) S4«/ctH 

ml ci^« (i 3) as*a»fc-rw«KW«i*K:ffl±f 

[0 05 5] 

CLci/Cm^m, (C LCJ /C NLJ ) - (1 6) 

_hK < i e ) Atcrffttm, «e«r* & < 1 2 ) as 

(13) 5£$a 
m a <l- (17) 

iie^c?^5 0 ccDi^ccmm^M 1 Mm^-mm, mm 

«««a*#*(yT»aL^m 4 <zHli©«iHBO. 0 0 
1*60, 9 9 9tW3 k itI»*L/<ti0. 0 1*6 

0. 99. JgtC*ff$ L< t£0, 1*60. 9tfll ffi 
ffllWCCttO. 2*60. 8©H-CW*. 

[0 05 6] JR 1 1 0 3 £ LtT a 

4Wtf£IE0/c** TaMo, TaW. TaSi. Ta 
SiW^COTa^tt^i, *&t*liAl. Al 

1 0 4t»aLr*>J:lr». X, Si»10 4«x^^ 
ffi. ^X^CVDffi«C<fcOia6BlLftl«ffc-5r-/**fflt* 

[0057] c**«2)H3«, *awtc«t&aifo* 

*W*jSO, ^3 (a) «±t»H, B3 (b) EiSI 3 

(axocc ecfettsiKffifla'cas. 

[0 05 8] ^7^9©»litg4 0 l_ttC, Cr, A 

1, Mo*O^ISJ:t)&SMIM3R^-©»la»«#4 0 
Sn*«*4 0 3t*<r-£«4SfcfcL 

*IBrt»6 lWftxyy (BPfe— o©*BWW««> 
0 3*©S?IBa5*RWS B I M* : f(0«ll*4 0 

f 1SS40 1 

»S#4 0 4©«*r*©Jtl»&e:j:*). ffiS^^S 

-S^lSWl fcH«tC»l *ii<*4 0 3*Ta**l*tt 
Ta*«»it^iL, PBS®?^tCj:l3»»tt4 
0 4 4STtJ:U n CGr>*ft£\ HI l*£m#4 0 3C«M 
(D^^KfkSti^A, Mi»4 0 4^^-->m 
50 ii»B6^. — «CCTa**l»ttTa*JS»tT*'&A 
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^ -^#^4 o 7 , mrmmmm4 o e , m=mm 

«i4 0 5^8W^ ^l«lf*4 0 3O3 

*<D^msPK:, M I i o , mr.M I MI^ 

4 11, HI=M I M3t^4 1 2W$^S. M I M3R 
lft-rSffi»tc*a»4 09«rLt*2««402tR 

h * ^ttecanx l fc^seag? 4 o 8 

[0 0 5 9 ] njfew i i*ie»«<o«a^tt, -o<d« 

B3?»MU«^KattJlA^B9{cc>Sil[ (« 20 
U aat^lfiltc— ^©«»WB«1B* 3 #ffl ( n - 3 ) 

(PC) ^>^TU>y • • x^-S-' 

3> (EWS) ©^KffiK:j£flS3nS>ftft2 5 cm- 

5 0c mm&<o^ma^7immrc\tm^mm<ome. 

ttSiL («IXt*_bT) ^(cJBJII»mi^4MI3Jh-C 40 
Sit (SIXt£i:T> #M08UmaWVL<^»<& 
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(«Xtti£3&) *t»Bii <«X» 

_hT) JWC#4. S^rffifi (KX(*±T) *l«fcIE 
BIB ##3fc8& 6 JVC l > £ £ # fic &±H 3 Vffl&^&fc— 

^com^mmmm^mm. (*axti-tT> »w«:n« <n 

[0 0 6 0 ] ^Kft|i|*««cb*Jh6«<:tt«B3*i«:M I 
f4 10, H~M 1 M* J F4 1 1 , fH~M I M* J F L 4 1 

3M&4 o 7ri»3h4itti4 1 7, mrmmmm 

4 0 6TKtt3tl4ifift»4 1 6 . »HIH*«ffi4 0 5 

C LC3/ /C,( t3 ^"Clcj / C|L2 ^Clci/Cmli'" (1 8) 

©BifftidfcftlKthB, ^EH4 i 4©^riai©lftflrW 

14^^*ItC[fij±r*4 0 ^-MIMfK 1 0. MUM 
I M*T-4 1 1 fc JI=M I M^4 1 2CD»»f*4 0 4 
I4tmt*3#ltr*0<, SSI4 15, 4 16, 4 

i i<mw£m£i>vis^&. sak«iiB«c»— m 

1 Mi^4 1 0 , JgZlM 1 MS^-4 1 1 , HHM I M3R 

^4i2^n©ia*s Blll s BL1 . s HL3 i^ 
jg-iiji£m«4 o 7 , insiffi4 o 6 , m^mmm 

( 1 8) 

■ess. 

[0 0 6 1 ] —7?, M I M*^i«»Ji©*«H:3&s, 

Cnj/CHLj ^ Clci/ChU ^CLd/CuLi'" { 2 0 ) 
SlC3 >^ SnL3 ^ SlCI Shiz^ S lc1 >/ S BL 2"* (2 l) 

CLCi/CNU = CLCl/CpuLl^CLCi/CMLi"" (2 2 ) 

5 (_ c 3 / Sf|L3 S LC i SptL-i*^ S LC i / SlCI '" (2 3) 

<DW%zmtc-rmt,c-i-m*. ^eh4 13, 4i 

[0 062] ^E|J4 13,41 4 jR^OtJtftlfft&fa-h 



(17) 
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C^j/CH^^CLCl/CHLl^CLCz/CML*'*' (2 4) 
S LC 3 / S n L 3 ^ S l C 1 / S KL 1 S LC t / sui'" (25) 

OBS^ * SSfcT «cc T * * 5 1. > 

C L Cl/ >/ C||Ll' < ^CLC3/Cp|L3 < ^CLCz/^CHL^* , * (2 6) 

[oo63] n^w i ^mmistcmtc&mmmm&ft 
[0 0 64] fetiiftsio/csec, a*iT.«*rnr©tftft« 

T«*ft<IBf*K:«3«t?#, »«CPCffl*4WiEWS 
ffiKflBt*^h4»ft2 5 cm- 5 0 c mgj«cr>^3gj«ft 

4„ 

[0 06 5 ] LTffiyMKS(|S«« 3 

n^SlI (n ^4CD^St) il, C ft 6 CDiH^mSOJtft 
*ftCctt*HBS^a*^*«W. ifl(ittl*6n 

SOHSttSfcRM 1 6ftfc?HBSJS!MR^-<0BSt* S 
milfci^. nflOS lc1 /S„ i4 (DfB*^&< £ 2 

SiW?)^*^ X, (2 3) StCCn = 3£iBt*r 
SttWL/cfiKc, iSS©Sici/S, L1 Ofiin + 1 - i 

tcfaJhT#4 0 

[0 06 6 ] C^StM3 ] ^4 »«A«K:«*>48i|OlC 
*feM^*T 0 40 
[ 0 0 6 7 ] M I Ml^©^ 1 ^mft^SfcteftiSfl 1 t*- 

i5 0 7 tm=.mmmmb osowt-^ kkek-t 4„ 

»ec«riE3ft4*-Hi|3RK*S5 0 8li#HB**B5 0 
7©«HfcSIMIBR«*5 0 7 £H9tttcJMK3ti> C 

0»MUIl«i«fllALr^5. 0 1 £ 

*2 f - ^85 0 2 «mi3!T a*4C>»T a Ta 
Mo. TaSi, TaSiWfCDTaM^it^ 50 
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I Mm*<Dtm»t ft 4m 1 ffiNH* 5 0 3 SOW 2 «• 

Wt^fttfS»CC««aiBi1»ff^»6ft4. — JiA 1 * 
S^tiA 1 ^St^it 0. 0 1~~5^*lJg(D 

JBt*, w«?«£&t>*~t*5cj:oph*7. o- 

7. 5tC3HKLr»SMftTftCi^ttlft»#^#6ft 
4. £<£>£#, JWBF^-r^-HBiWirSii^U 
T5 1 16CJi»l|6«#5 0 3Xt*»2lft*»l*5 0 4*s 

«B?»«»ffc£T4. 3cl4i«a»^?BfiS;3ftfca^E3: 

^iM^Ti). atfcM i Mm*<D%s2mnfo&mi2 
tcm-mmmm 5 0 7 ± cft*Ht*«ft*ttK»r»ii 

Wi5 0 8 CCD*£*. 1 

£312 7 s -*** 5 0 2(D^ft^ft^ffl»C|g-MI M 
3R^5 0 9 £^—M I Mff5 1 0#«ja;3ft4, 

©f - 3 ti4«{C»? i y 7 5 1 

t^lf-5f«5 0 1 ^2f-^l5 0 2ieKt^ 

j: 5 teases 5 o e sRa^RK^aiflE-r 

4. 

[0 0 6 8 ] USSffl 1 £4MMCDffiitA (»P*i#»!U 
<D*S8h*0 ttSHBsMSSS 0 7 £JffittT4SI— M I M 
**5 0 9 ©*»«#^«tt£ , SH^®3t11S5 0 8 

£lK«rr4ai-M i ms?5 i ooiaw#Si^i4 
[0 06 9] #^SfeWcM4£, (Milfcfbtttcj; 0» l 

BH**r, m i Mi^^r wtttcKB*r£*i3S« 

60 1^1 r—£^6 0 2 £^2^-*^6 0 3 £7f5 
^4, *»©*1 0 2^tffflffifi6 

0 1 fl)i»r4««3h, * 1 HJMMb'* -^605 
frCj£g^4o li(Di2f-«60 3«lf-^i 

e o 2 £Ejatcc»i s«e o i <DTffl-c±-cmmzti, 

*2l«SMfb/<v h6 06(C»»T*. ^'i76 0 
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aW©W*BKtffl^tJa»*^» 1 SIS 6 0 l ^fifcige 0 
iiil, W 1 HHMMfc^v H 6 0 5*»«iL/T, W 

&&23 o voEPttwur^ i @a©»«BMtfctT 

$£6 0 7W6 08tSll66 0 1 *«MrU ®i^3 

^mmmatm l . mem mm 2 10 

<f-ZMS 0 3tCT aSffltifcJi^ lVS/cOn- 
1 8 Ai£Jirr&/c£), »U&»»5 0 3<Z>KWfct5 1 0 
-5 40A^j:^ ffcfr3l2i|&litt5 0 4<DJ«WW6 8 

0 — 7 2 0Aift*. C<£>Jg*, HSfiWli^ai^ M 

[007 0]-^ BMiH{fc«cJ:0»6tifc*>*jVM 
ft« (TaOj tp£ fifth \s>V)\>nWi I 

ti. 20 

1 = kV e x p <£^V) 

•awt****.^ 5 o 7 

[0 07 1] MOCfH 1 BBOHUMMfcS: £ * 
AO, W2*W#5 0 4*«c^|**iLry>3WK0ii 

HWBWfci»2aaow«Mfci^EPini^a^*HD 

KLI^ If*— M I 0 9 ^fZM I 1 

»asM 1 M«w*n*n©iB«w**afi:tc«»o 
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gffia^M i Mm*mm*msMnmm<D u r ^ h ± 
<Dmm& y * v wit-?? * -odBfoKftti 5 « 
tcis^r # a&ttsa tcR i> t **J6W r ti — H © Ri^K 

n& 0 m^iSfeft<ia2cc^^c:<t*fie3ESJBoj«s 

£ c l34tc^T^tt«<DSRS*^3SIBicK k ii"Cfe, ^ 

-^OjB*mtt*flfe^r©iii5R»«i*5K D ffltf 

[007 2] (%ffctt4) ^6Ei. *«B9*Cj:48iJ<Olt 
Sfe^^^T D *Sa6W^ta^Kft««^»---iiil5R*« 

— ^jwasfsaR^i, ^— HBR«*isnaar— 

[0 0 7 3 ] **E***faft:M I M*-?©* 1 

7 0 3^, i mmmtc o 1 * js©3em«*»o«fr»;R 

CCiJOX-rSo »l**ft7 03ttCr, T a ^(D^JS^C 
JHW^s i 000—5000 Ag|KfrCj^flt-r^<D?W»* L 

u**ffli»*itf, ^25 c mja_ho^a[*»a5«« 
»7 0 4 ^ftKccjgst-ra, acec^ft < i &m 1 

7 0 3CD^ffl«£»3a*«fl:7 0 4^^[^ i^CCM I M 
*^CD«S«ft7 0 5 *RW5. ***7 0 5 HSdMN2 
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t*. *ccm i M*-?-©»2»«ff***ifc!»— mmmm 

7 0 6 , C 7 0 6 OHia*Hto»tf:«C» 

r|B3lW*7 0 7*R^&. $lil*7 0 

3<D5S(a»CC*— M IMSRT-T 10, I3«l*7 0 4 
-i*j*^«7 0 6««(r)ttf^HMi7 0 7 CD*£ 

=b£a5#cc**i**i3i— m i m5Jh=-7 i 1 tm=M i m 

m+l l 2«MKI*£tt4«CcJBtt3*i4 B I1SS 10 
7 0 1 iygJIJf 7 0 9£:frOr»l^T£«fc^-#«l7 

«8 0 1 £^-#(88 0 2 03&StC, *-MIM*f7 

i o ccffi^-r^m-M i m*^-8 o 3 mmnm 

-MIM^8 03i, «BJ18 0 6<D*«£«£93I— M 
I M*?7 1 1 CCfflS'T**nM 1 M^8 0 4i, * 
EM I MS^7 1 2 GCfB^T£lg~M I MsR^8 0 5 

<b, m^mmmmi o 7^ibm;5 jisssajBs o 7&m 20 

H#R«ffi7 0 6 ^«S*#*j^-C«S» 8 0 6 «cn«e 
I M^T- 8 0 4 i^M I 8 0 5 £ jl Itff^ 

7^EPM£ft£^mJicfc9*#<#^ ?KA*7j*»iK 
^IEtB^em/c^<Drf> b^X b^msms 0 6Tftt« 30 

M^7 1 IRCWHM I M*^7 1 2<DH«*tt*fC 
Q MJM 8 0 7 'nEPJIPS n&3»SWBE*iB 

awfltm-hraBSit^tt;^^ 

M*-?7 1 1 iSHMIMfT-7 1 2«ttJSr»S*t» 
[0 0 74] UlifcW 1 -HJfeM4 iCfet>T\ fSlil 
Ml/A MIM3R^W2«7 L *^*0, 

[0 07 5 ] (^i«5]*^OM6-M408 4ffl 
I M^T-i-e^M I M*-?«C»|»bfcIiW««CC)»tt* 

^irc^e — ^<omMmmm\±9cicm»« 1 «cr ^ 
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T&m-imMmiKm^m&m-M i msr^f-q i 1 # 

^fiRSR^WSm— M I M*?9 1 0 3Qtf»l*Stiri> 

U y^^«K»l»1R*KHB)aE3ti, S32S«10 2<b 
©BI6C«»3tlfc«ft* 1 0 9 0**tWi*a«*B» 
®BiStc*iJ®I^S*^1f«^*s«JS8i^-So CCD22CD 
»«Nil2 1 fc^3ft£Wi£<D3Siiffii 1 3Btt©*WO— « 
i^<PISr*^ D H8CC^r»D)i<D««E3:»-|B*« 

®9 0 6^f-niS9 o 5 *hi\ R^>m^mmm 

m 9 0 6 CD— 3B#SS*— H^m^ 9 0 5 CDfflHCCJfcfiE 2 ft 

io«!!l!K:]t^rtW»-3rii4. *<z>«©*ficirM*"C 
fttr^S. EP*3, 3l-PS*«l oo 5cc«ttufc»— 

M I M*^ lOllttMI M^^tD^ftJbfCC r , N 
iCrTa, T i »0^*i»fcfc^Ccr»zaMW* 1 

oi6jwesj«3Jv co»ri?»«#iiB**S3&saiaL 

tl^. 3I^HiR^« 1 0 0 6 I M*^ 1 0 1 

oa^O*^i*»l 0 1 5 &©««*>PJ*C=Pr*. 
H9 tc*-r«fi«:M 1 M3R^<0«-««*i|ii3lHM*giJ 

[0 07 6] M I M*^9 11, 1011 (DWm 

*S BLlt HF— M I 1 0. lOlOMi^rS 

n l 2 • MI MXf Otttt#MJ»«: t k l v .m^f^COirb^ 

T-cD^MC NL1 <hH_:M 1 M*^<DSSC, Ll t±-£ft-e 

C«tl £o * £ »L * SmLI t H L '" ( 1 ) 

ChLJ ~" ^ O * £«L ' S HI 2 / t HL *" ( 2 ) 

i&S. — B*»B9 0 5. lOO50li^S 

L „. t-Biti9 0 6 ( i o o 6<Dwm&s LQl , m 

ClCI ~ ^ 0 ' £ IC ' S LCI / t LC ( 3 ) 

C LC 2~£c * £lc * Slci / t L c'*' (4) 
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[0 07 7] 1 Wt Urtftft«pt4*lfiI±3-l±6^«C. 
£ < Xm^llim^ffi9 0 6, 1 0 0 6 t£i4tofce> 

(5) (1) - (4) tftAl/tBItii, 
S LC1 /S „ La > S LC i/S MLl *" (6) 

— IB3(«1Bffiffl»©^^s»r— iBBR««filBS»J: 0 < ft 

^ss^^At? * ^> r & a sft^cc ffi^-<DHs k £ x x 

£<Df^fr6tt«— MRWB9 0 5, 1 0 0 BcDEWi 
fllr:B3R««9 0 6, 1 0 0 6 L <r**#W* 

$ i± & £ 6 e±#— osMCBffl s L „ £ mrm 

[0 07 8] S L „ = S L „- (7) 

ccDtgm-imm&tm^-xm&m-M 1 mir^db 
Hs ML1 iK^iifflSX^rsssrM 1 m«to 40 

Siu^Snl?"" (8) 

SLCl/S NL1 > SiCi/S WL 2 (6) 

t: t » a *** . m mm tc iimunnoftM** 6 **tc 
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wedt^ r *»db tsgtc saw ft snri^. 

a t (D^map h umr.mmnmmm s L c a a*— a 
«tcc«— mkcbir s l c 1 com-mmnm £ 

££ 

«.= S lcl / CS L „ + S LC J - (9 ) 
(6) ^*mbfc«^iSBW£J2:taSfft4rWS:^ 

0. 05^60. 8tS0, L<te0. 1^6 

0. 7, Mtcjtf£u< sio. 2*>6o. er, mmmt 

6*0. 3j&»60. 5orirw4 0 
[0 0 7 9] tiff Af^ttfluftG) ( 5 ) 5£*iftfcni8 

sEwa (6) atiwwi!c«54*iciai±T 

[0 08 0 ] 

C LC2 /C NL2 =nu (Clc./C^J - (10) 
JbB (1 0) afcrORmxSffiHrai <5) a 
(6 ) SEJ 
mi< 1 (1 1 ) 

•SfiSe^MC/^JffftL^mxCDttcolSHtJO. 0 0 
lafe&O. 999tWl J;0Sf*L/<ttO, 01^6 
0. 9 9, M&t£?£L<t*0. 1^60, m 

[0 08 1 ] *^n<^ectt«Klb«a«imoiii3R 

7MmJWTrti^>h^^bot£Tti^:<ISis66n 

[0 0 8 2 ] ffe»-pl£ ur«±aS£H»0*ftdfeW» 
[0 08 3 ] C l „/C L1 <C t c a /C BlI »' (12) 

Slci / Shli *^ S LCZ Skli 1 " ( 1 3) 

a, ±.m±£<mm<Dm%k*)mhnz,, m-mmmmm 

S 1 ci Slcz"'* (7) 

S, tl >S Bll - ( 1 4) 
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trtM (13) &<oKmmitzti* mmntusm 
ti^tcmm s L c a + s L c I cc *tr 6 tt* « , £ *r & <t 

ic a - S LC2 / ( S IC1 + S LC2 ) (15) 

was i h*, ( 1 3 > st*ii»fc b fctra*-c sbr <t 

« a <D««0. 2*60. 9 5tf^ J^*?£t><4£ 
0, 3^6 0. 9, HtCjJgL< «0. 4*60. 8 

ffiStfjictiO. 5*60. 7CDWt?WS 0 to 

[0 084] »*n«ttBHirao (12) ^mtcrm 
At. at^fii (i 3) sc*«fc-rw«K*r*i:*K:Ri±r 

[0 0 8 5] 

C t ci/Cjiii = m 2 (Clc 2 /C NL 2) •■• (16) 
±SB ( 1 6 ) &CX$mm t £ i < 1 2 > 3C 

( 1 3 ) SC» 
m a < 1«- (17) 

1*60. 9 9 9*CW^ £D*T£L<teO. 0 1*6 
0. 9 9, Ete:»*L<t3:0. 1*60. 9t^^ a 

fflswtctio. 2*60. 8<Dmvm&. 
[oo86] ^mm<DmM,mmmmte-^<Dmmmmfr 
wmfrhMtcm-mmnm, m-mmmm, mzmmm 
mtoymm^^mmmcmm±rj:^x^^ Q mam. 

^g£JEM*6mft: HBii LtS 

-HBK9 0 5, 1 00 5Kffi91gfig3ft&tf, KB 

5, l 0 0 SCt^^fi, i&»m*a&><fc#K:«S&- 
BDRW9 0 6. 1 0 0 6&cJrD««£ft£cDTW£ 0 
[0 0 8 7 ] Ift&mWvmi* 6tl£M I MWMtBS 

aSi, TaSiWfOTa^it^, 

«a k a 1 tsKjira^^^ns-cwD, c<&» 

[0 0 8 8 ] CSORM 6 ) *»S<DMft— «*H 1 0 £ 

«(r»r»WTr*. mi ot>mnm5<Dm&±mm, mi 

SKI 0 lWtC^aESnfcM I M^T-i^(DMI M^T- 

ms»&H»ma 1105 £*-iH3im« 1 1 0 6 

J8ffi*?-^W4»— M I 1111 #s«KtStn:*J 

0 . ^-Lii#^^ 110 6 ccfct* tt 0 - jfeMte - 50 
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t?f5*rMI 1 1 0#Sa*3*vCt,>£. CCD 

WC$lS«iaM^, §28fil 0 2<L<DTffl{Cffc 

J53*ifc«*« 1 0 go^^xat««ftHHsm«ft(c 
w&„ hi occ^*»^<Dii$a«m"HiRs«i 1 0 

BtfflMURMl 1 0 5*HC*. M^m~Bi*^Sl 

1 0 6©— awfli— iiaiMHii 1 0 5cDrtfflijtc^at^n 

MccSHBIRWIl 1 0 5<d— gBteSS— HlKm 
Si 1 oeortflHKgftStirti-SjSK:**. c^t^ 

-<t»^tt^ B Si 6tcf^i«dn5S£*BESBO« 
»BS4vCL*9. L/*»&K3S*iW5 ©188*819. ft 

h«*30Ii«obi 1 0 tc^r**c:£ #*8B«ibm**# 
«iiJ6^iR"CW^ 0 ftlttitf, x-f y^>y*-T-te:M 

^r^^tt ±<Dm$$L<DmwMmic&m l x&xmtcttT z> 

^mmic^cxj:^mkm^xmmmm^^<ox 
*ti«aat« 1 <oa 1 6C7sr»w«H 1 6 ccf^n 

ltlt«5©H8 0#*sj6ecl»ori»*©t?#4. 1^10^ 
ft-C«dMW0H 1 0 til^ SJzK) bEKXfBflNittAtf 

[0 0 8 9 ] ^K*«^*cc^Katt«fflll^ec«ti 
hri^4ja*Riwr a. i m*^ 1 11101 

«*S. L1 , »-MIM3R^l 1 1 0<Dmm%S„ Ll , M 

Cnli * £»i * Sm.1 y t hl"* ( 1 ) 

Cnlj ~ £ o * £m * S«ii / t n l "" ( 2 ) 

-73m-ias«ffi 1 1 0 5oBmn*s lcl , m 

-iBSm@l 106©fflf*S L[i , jRaa<DJ¥3. T 
«cto%!(H3ffiiJll2a&IR©^+»^*t L c. «£®Jt 
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n 

CtCl £ 0 * £ LC * S LC 1 f t l C **' ( 3 ) 
C L C1~^0 * ^IC * SlCi/' tLc"' (4.) 

[0090] i«io-caft»tt*iai±3i±s*«:, 

C lC i/C Hl i>CLti/C NL r" (5) 

Lxm-mmmm 1 1 0 5 ccj: < & 

XiB-ilBRWflSl 1 0 6tt*t«)*»6afc4#<D3> 10 

^JfeW 1 ^^5fe#J5 * ( 5 ) eca ( 1 ) - 20 

(4) tttALt8H-4i, 

s LC1 /s ML1 > s LCJ y s HL2 "- (6) 

& b^ t* 0 m-as^s 1105 ©si t m~mm 
mm 1 1 0 6®ii^fi^*w^i^ 0 feufiiw 

Jfti&ofci#, *SF«r>ri^jE*3Q:MIM*^«:* 

[0 09 1 ] S L „ = S L c2- (7) 

8S HL1 i^^ISgJSlK'W^I^M I MJg^-Q 

HffltS. L1 OlH««: 

Smli<S ML2 *" (8) 

S LC i/S NL1 >S LC2 /S NL2 - (6) 50 
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m^mmnfecD—^f)m—mmnm<DfoMt<cMj± 2 tix 

teas. ftKKLfcaK:5CIB1i«i©«jft*6*»— ■ 

*i = S lC i/ (S IC1 + S LC2 ) - (9) 

»*L<»0. 2^60. 8, JE5C»*L/<«0. 3#> 

ft. a^k (e) a:*«fc"4"H«tc*4t*Kr&i±T 

[0 09 3] 

C LCJ /C BL2 =m 1 (C tcl /C HL J - (10) 
JJH ( 1 0) SCCTffftm^jElfcTSi < 5 ) 5£ 
( 6 ) a£B: 
m,< 1 ••• (1 1 ) 

<btBj$<*n£, CCOiSKiBlf^MINaS^flBt. M* 

nmmm&^&bxiffs u^m^fiKoiaao . o o 

0. 9 9, KcJfJKKO, lfrkO. 9tf 1 M 

^Hffiiltd ^ 1 0 wmHTtffnti 3 > h ? ^ 
- v 'J - a 31^- F ^MSItS 3 tffc i (DjftMti i> ± 

[ o o 9 5 ] f&o i m± L,xtz±m±sft<Dm&bifito 
xmh* 

[0 0 9 6] C t c./C IL1 <C L „/C lu - (12) 

S^.(l/ / SNLl < -SLCl/'SHLI , " ( 1 3) 



(23) 
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S L ci~S Lti "* (7) 
S Bua >S MLa - (14) 

-fc-rnra: (i3) nommmtcsti, mmmtti&m 
n3imM® ft s L c 2 (om—mMmm t m^MMm^ %s io 

*>1ifcffias L „ + S L „ec*tTSI:fc«: ^i^i 
= S LC2 / (S lcl + S lC2 ) »■ ( 1 5) 

<«0. 3*60, 7t, HfflflKCEiO. 4*60. 6 

[0 0 9 7] tWraWttttltMfc© (12) ^*#fc^Ba 
3jtl*iS (13) ^^rSlfcT^^CC^^i^fiC^i^ 

&o 20 

[0 09 8 ] 

C LC1 /C NL1 = m a (C LCJ /C HL z) - (16) 
JhiS { 1 6 ) «tcr«»m a ( 1 2 ) SG 

(i3)a» 

m a <l- (1 7) 

«K«a*#*Lr»*L/^m a O«f©«H«0. 0 0 
1*60. 1 <±:0*?i: L <ii0, 0 1*6 

0, 9 9, g&O?£^<t£0, 1*60. 9rW^, JI 
SUWtniO. 2*60. 8<D5UTW£e 30 
[0 09 9] *^0«*BBl**e^<DiH*««3&4 

Mii&Lr*— HiJMWl 1 0 5 tcj; 

mmi i o scccto&^n, taim*^<^^i^® 
Itfti l 0 6tcJ:4lfMt3ti£erc«2. 

fc* < ft & £ MflMIMian— 1105K* 40 

S t h * Bl 0 fflfr IB-BI^mS a j: *) mm &c*fc#£? o 
ri*£cc>**f£ iu 

[0100] B*»«r»^tiSM I MSMIStt 
tnl^illi^iUTa^TaMo, TaW, T 
aSi. TaSiW»OTat«»i«^ 
BAL Al^it^?3Wffi-CSl c©» 50 
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[oion tmmm7 d *»w«c«*>4jh©— «*h 
i i wsuthmw*. a i 1 1**— 

«*jSt,rt>*. #«fflfflSat*r#*MiM*^ww 
*(*-|^#-»*#ti«:xa»0fc«»*WL/r*5 
9, §HIK«1§k:«— ?<dm i M^*g^$nrc^ 

c©«%m i M^i$si«iWiat-7 h v 
s^rflWRa^^nriBccfts,, hi i«c*v«hbg>»« 

«»&nri»*j£Ec#a. HfiR, Si i©«rtt— o© 

rmmmm 1212. sinneRm* 1213, nwmm 
mm i2ui 4^»j$^, sB**«{ct3:»r— m 1 m 

1^1201, I M*? 1 2 0 2, IHM I MX 

^1 2 0 3, SEMIMlf 1 2 0 4^8«ShW 
IE 1 l©«rtii«fiJR«i««©^«HH»63:4fflr* 

tr>, »»«sft«2«cc»»^SHi*fflc»r|?*«itcrBl 

H*i«K3&sj[£L»tWftcciitor»6h&3&s, ^^Ojcd 
R£4«X*BGt&fM Little i#H3R«S<Z>»g*SB 

iRaffirao»stffi«dtcia< ft or L*^. c^l/c* 
ffi«©3 fggseuii &*»**»* l^. m^m^m 

$m®<D*:&$&ffil 5 0 ^m. mi 0 0/imfM I M 

Jft^cDiH (H 1 1 r&iwriaa> * 1 0 *zm, Hig«S 

KBftflEElK d * 2 . B^miG ^-[lj^ffi<DS 
/jMH«»«t!E«lO 3 teflS/c* 62. 5amX3 = 7. 

B7. 5 ^m^bt/cl/ht:"^ 1 0 Mmi^^ 0 

ttorconr»«A4MPMUXHi i <D«tc4ffl<hft 
^ 0 coaittjRffSUfcLrnSBH), H3R»«6CJ;0 

[0102] jft^nsa^A«0«CC«ftflcr>a^ 
K*«3bSAStiS. WitWm 1 1 r^— M I Mift^l 2 

o i fr^Qx-m—mmmm 1211 *iELi^it*R^^ 
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-xommmm^m t a /t <t # ©iE»ttflwiBi^ 6 

1 /i mggHTt, <Z)J^tS*s 5 

i L J: 5 . ^IHM I M*^- 1 2 0 3 ^^T^^Hf 
SSI 2 1 3 6Ctt*<«fi^»^6tt^ttWt#A4. 

1213 i*^s«cc*fcanfc«a»±< 
iEWKWff-rswriiBRwsi 2 1 2 i^ram 

JHKSl 2 1 4BOKIIW7/imlKitt5, cn^ffl 
^*i£:£< I^OMm^&OSIHGERKffil 2 1 3 

mmm ± *c « . — #tr»iifi©*n < ®*^*&Rn#«miSi 
t^w^ss©*/^© 1 / 3 ar*^ > h ^ * h ^ytm 30 

■#0. 5 jim©»^ *'MS3^ffiipgf£ 1 . 5 Mmfct 

^ 0 . 5 m m t /h3 i & 6C«*/J^MlR«ffi(H«: 2 , 5 
/imeih. »*IB3R*«iB*4 um£iTiTtiB, J: 0 

li6. 8 /imfeiTtS^o JS/M!0R^«*§E^»ffi»© 40 

S l C 1 SnLI ^ S Lt2 SliLi^SLCa 

t vam<D s LC 1 / s ■ . i ©atatr *a o , c cDtb»w«j 

coi^-t«Bi*«««ctf <*i/h3 < ^oti^ 0 c©»^ 

mmmmmmi 2 1 4ficfw»3#i5«a5cEpfln3tia* 



8 m meat jw±t*£* 4 & w^mssmma^mm 

ffiO. 1 Mmtt66i, Sk^S^SffiiM^O. 8 j*mJ£Lh 
3&«J:0»*L< . MtC»*0<»K 5/AmJ£Lh, IS 
ffKC&2. 5amK±r** 0 — *c©t*<D»^:lil3R 
ffi«afc£4. 8MmHT«f)Wl<, Si L < 
3. 8wmHT, «MW6Ctt2. 8Mm«Tt?WS- B 

MflmgflHKtfo. 1 wmr*N«w»Bi** 

3. OwmifeD. it<D«!SlgI6««*I*s 1 0 0 um<D 
ooi«Sigtt««i& 1 3ffl#»6 1 4fH<PRI'ktt 

6, co«4ca^i«*r«a&»«a^«6K*j5R3 

[0103] ^CCjftAKtt«««:nfl (n ^ 2cD^) 
0»t*Br»««c»«L', ifB(ittl*6n©B 

4S NL1 iUcit, nfflOS LCj /S NL ,^Jgr|SJD^C 

JfeWir^l¥^Lfc«tCnfflCDS LC1 /S Bli <D«iti-en 
-€ t tln«©C«*/Cp, Ll fiC*L.<ft*. CCTCuii 

0, C HL1 ti i *B©ra^4RlBR«««cttW6tifcM I 

/S ML1 C[>ffi3&S— -^rfcS&o-TL n^lCDC LCi y 

#Cc3fi£^n^ c 0 1 1 CDt?jT*tS® — M I M*-^ 1 2 0 
1 ^mnM I MsR^f- 1 2 0 2 I MJR^F- 12 0 3 

hmwM i m*^-i 2 04^, lereHc*^™** 

^ NL 1 ^ H Li S k l j Slhi"* (2 8) 
S LCI S LC2 S LC 3 ^ S L C 4 (29) 

S„ L ,<S LC4 /S, L ,-» (3 0) 

timEHiif^»ffil 2 l 4t?5£££ a »»ft36»iEffl*&r 

fr 5 * £ ft * . IP «IF ft tftttttittl * t * £ L r 

fEiiiftc i 2 1 33&*a> mutrn^ * 
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tT^ilBR«««»n[BIR««l 2 12^i»0. 

$m s *i SM**«ffi« i * o k ucm 
i Msi*«®ajfBR^-ffl« i <z> j* s , c , / s H L ! \mx n 

ft ~> X l > fc;#*s J: 0 J£ t ^« W» 6 *i & . Mic c <£> J± 

u -tnecjftttbfcM i mm io 

SR^HnM I Mt^iUci^, 

Sni/'S l Li ^ SlCi*l/ / S N Li*l'" (3 1 ) 

*\ 

S L c i / S N L 1 Sit i * 1/ S NL i +1 *** (3 2) 

1 ©IW©ffSOSBRt?W-S* (31) 5£<D i k 1 , 2 1 
3*«A-r*t*©«-C«L?t (30) £Oimi9M6 20 

h, s L ci/s. L1 ©«*rt«*ctT<a/i^s<tt«. s» 

*C (3 2) OJ»^taS LC i/S Ill a*WBiWCtf<S^3< 

h«fltaJQ^j^oiilXS&ec<£ 

f#£>*a£ 0 .811 0«3&*^"T«K, 30 
Sf»ti — S m i #i ""' (3 3) 

( i SJ 1 - 1 ©|ffl©ffiSOffi») ^tBT-O^MS 

Slc«<S L cim"' (3 4) 

&e<fco oi) awidftisti, 

S L u ^ S Lti tT" (3 5) 

r (3 2) «*Wc<?*l£. (3 4). (3 5) 

& a W% (3 4) S**fc^PB««cWSt*t*«feWH 

nffl(DS t(1 /S, Li ©ilOfi 4 SLCn/S^n^At^C 

6* RttK (3 5) S*jdfc-rBB«K»4t*W*fcrt 
»Jfc^*S»— ■*««ffl«S l ci*s**: , C, nfflCD 

s LC1 /s NL1 corts Ltl /s HLl ^«A<hft^ fl iEffl^e 
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<Dii»*m»T£»&, CORK (3 3) - (3 5) ft 

[0 104] cc*r«MiM*™wK. ffl^ 

*«ffi» £s& ^ # x mmm t &mmn * , 

Sici " S L [i ti (3 6) 

i (i i *> 6 n - 1 omo&Mvm&vmz. SK 

S. L1 >S NL1 ,i- (3 7) 

t-rtitf oi) ©iwflsc*«»6n> 



S M L i ^ S N 



(38) 



cfc-rti« (32) oia«a;**f»6h«. (37) 5£&j« 

-T&JflnM IMi^M^i^^tl^o (3 
8) StttCfiDH3Etri*3«©M I M3H^j&#H»J©M 1 M3R 

«a6*riii*«iiff«*irc*L/< L//c»a*^«» 

»ly/cBB*««^iEffl*6coffli«*«(»L, SAM I M 

u i ^ssm o 4> a 2 -r Emir homm *>ai« 

r-SttlHLfclWffi (3 6 ) - (3 8 ) CMAi-riRMft^tt 

[ 0 1 0 5 ] M I MSWS^fO < nXttttDBflfsPA 
ftS»6«a«, B*««ffi«^*L < M I Mf-T-Il 
3&iS^cS»^K:05, att»tt (3 1) jftoraccBBUt 

m^cv^b, ajcc (3 2) SW)«K;WHH/h3c»»*K: 

l ^ , Matttartw^ e^HBifciai^o xmmicmtT *> 
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mtc m t 3 * & mmmtt corw & 0 

[0106] ffi#3e»mm*&ti£M I MS0MI3S& 
6iaR-?-tt»li»«*iL-CTa-*>TaMo, TaW, T 10 
aSi, TaSiW*OTa*a»it4fi4, 
BA1, A 1 ^^irS^AflFsSraillBrWO, C(D^ 
^»«tffcffi**L»tt««fbffitcJ:0 Cti*><DJfi— 

ffi£X/*y 4r^^^X^CV Office ct«3J5SJHLfc^fc 

[0107] CHS6W8 ] «*H 1 2 <t 

19 1 3 tffllvciWH-ra. H 1 2 iEI 1 3 t*SI£ 1 Sfiff'J 
Ctt|$flb3tlfc;*<f ? y*Zs#m* 20 

*-@W«*cc#SM3t*rgO, fl»tt»— HBRWiec: 

«*— ^ * * > ******* 3 n, wmj»~ hr* 

rg£<arw£„ ^iwttt^-fvf^^iot 30 
m i MS^nfflffltfai^iffliiTBa* 1 , 

LTttT F T*^«fi<D* -Y * yjR*fcp«B 
rW£ a Bl 2r^»«K»— iB*M<t«»KSI-ii 
3WWB***ifiatcai»«c«d- 5 'rH0 1 [3i3ry;«S 

tcKH 1 3 tc^T^tc^oco«at^iiiR^S^^aL^^ 

fftl 3 1 1, 1 3 3 1, 1 4 1 1, 1 43 liifK 
|g— B^Sffi 1312, 1332, 1412, 1432 

tcjMN3*iri,i£. AMiRX— »RMi 3 l l tcti* 
igft; - - «|f|c«RKM L/ fcflBB * Wr 

* -/ y * > y*^-T?w*i»— *«aatjaR* cm-M i 
m*^> i 3 o i3&s«*33hT*jti, litt^rsfi 
si 3 i 2 m&+uvmn»-tm»-mn»*mxm so 
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«ffl«tn3R^ <SH— M I M*^) 1 3 0 2 #S8R3 tir 

j£t~Fra»6c«*tR»— bh*«« i 3 3 uazm— 

M I M*^ 13 2 1 #*SM3ti> tBfttttS i 

3 3 2 6C6i»nM I M*? 1 3 2 2^g^3*vCO£. 

mmtzm- mmmm 1411 caafs— m 1 m*^- 1 

4 0 1 ^jg^3ti, mrnvtm^mmmmi a 1 2 teas 
"M 1 m*^- 1402 s^S3K3 tire*. MJttsat£iFi 

— BlR^iS 14 3 1 KE*St— M I MK^ 14 2 1 #*8tM 

3ti v mmimrwmmm 1 4 3 2k:«^-m i m*^ 
1 4 2 2#jg&3ftri>£©r?r£ B c©««t*j£3ti 
ri)«Miiinn#tHttt7 b u * **»mc# 1 as 

«[K»fiE3ti, »2«giOHK«fiF3ti?t««»CD* 

ftiittS. c©2cD*t»«HltC7n3ti4WJE©3IJfi« 
HBi8©*?HO— Wt^< RlttrSS. 0 1 2RtfH 1 
3 tc^^Wo^«»«t^-!ii*^ffiifiWfttt^- 
DBRmS^Sl > Cctffi^ o r — ^oa£fiffi»««4:fllflc 
0. «H*«Cc«Btfta^Ytr^>y**3&JR»6ti 
ro&jSficW*. cti^J:t).^»oa»*«W»*» 
&cfft>n^o HJfe^BCcrai o*ffii>r«wufc«cc 

cDjgaauwfi * _-^cotij#^# tc^sM l r ^pa g 

3 5>«3tifc-o(DBBR« 
«ttEi46cHfl*fcft*^ort*fc*#tAt*. CtlKAO 

^.-e>o si B«c^S6*©«»*s««rtt*a*«s* 

Miii^tc>PtjS;-r * a i jE*H3RCc »j£-r D^a 

or, ipraopcei^s. JusftJEL^a^sft^a-f* 

Sr^Lrir^***!*-*-*, L^L/Jfcft^^SIK** 
MtSiTB^ 3 C»»^PB i RftWRi r tiWEOM 

»«3^tt9a*Lrft^d:ia«Ba^*6ttc^6r 
W^> 0 w^*«W6iB»r^W^Be»««*rtf o 
rti-5. «»Kiim«^moiHw£ii|*MiB«ll 
ffiHtdORI^ Ki7£l>&c**«ori>&Mft0ffc (0 
1 2. HI 3©«r«*ti*ti2«©«BI*i«*^r>r 
) ©B8«fri*j»«7&e:rEll lMl^SBlfc 

ftifiia, BM»«BB»«ie«d^l 0Mm«T-C*ti 
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m«K Si -/ - v U - Bits**- F rii^ $ *fc £ * 
©#«ftfc:£<3gdk£&<ft£ 0 bLB*«ftH:&IIE 

W&o l/C. iB3R«*lffl»aiaa*^ 1 Mini 

£ftGC(2M®*'h««l. 5(imJBLh* 

dMEM** 0 . Um TWti tf */J^«B 0 . 3 u mJM± 

A*0. 1 mntt6>tf, «*CD*/jMHtiO. 8amHl*i 

Kt£2. 5 MmJM-b-CW*. — *CO<b#©*yc*|tt 
4. 8 ju m^T*U: W£ L < , M£0<te3. 8/xm 

[0 108] C^fS^KJiDlCaWftftttOScSi* 30 

»riii*»«3&ss:i*K:fts:cc 
[01091 ^rcn^^iiiiHj^^M 1 m*^f* 

1301, 1321, 1401, 1421 <£>Mff £ S 
, L1 , S-MIM*^1 302, 1 3 2 2, 1 40 2, 
1 4 2 2tDS«£S Mti , M I M*^lttftftJBU?4 t 

& t > m-M I M*-?CMS«C u:i IS— M I M*^ 40 

C«L1 " £(3 * £ » I * Spd.x/' 1 N L ( 1 ) 

Cui ~ ^ O * £ PI L * Snlz f t n L '** ( 2 ) 

--^tfSWt^ "HS-Wft 13 11, 13 3 1, 
14 11, 14 3 1 oaS^S LC1 , »»KJ&-ffirl»« 
ft 1 3 1 2 . 1332, 1412, 1432 <DBS£ S 

last^aso* 
-ssiwtftKWisr -5«as*c lC i tmmtm-wm 



«HIH¥8 - 3 2 8 04 3 
52 

Cm ~ £ 0 * £ LC * S LCI / t Lt'" C 3 ) 

C LC : " £ 0 * £ Lt * S L c2 / tit'" ( 4 ) 

[0110] -mt ura«»e*!fiiJis**»K, 

C L c 1 /C N LI C L C 2 /C H L 2 '** (5) 

Hiilvti*tt»-iiBR«ll 3 1 1, 133 1, 1 
411, l 43 lfcj:Q+»*:ft<tt&. XflttW**- 
[gXfil 3 1 2, 1 3 3 2, 1 4 1 2, 1 4 3 2 

SIS) ^Ei^Rccit^rp^r^otc^^fta*^* 

£ c HSfiWliHS, S (5) tcsG (1) ~~ (4) 

S LCI / S NL1 ^ S LC ] / SdLl "' ( 6 ) 

i a: 9 mtc ssttt a n tf ±ie<z>$i*#f§ 6ne*^ 

«S1 3 1 1, 1 3 3 1, 14 1 1, 1 4 3 10ISi 
1312, 1332, 1412, 1 

[0111] S tcl - S lcz • (7) 

BB»S.„<ZW** 
S»li<S bl2 - " (8) 

S L ci/S Kll > Slci/S aL i '"• (6) 

mvtm— mmmmrnm s LC x ©ss^k^— ws^® <t« 
•ttmr. nis«s*^t>-& tcmrn s L c a + s L c . tcstr -s 
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*i= S lC i/ (S LC1 + S Lt2 ) ■« (9) 

tiO. 2#>*>0. 8, MCC£f£b< G3:0. 3 
[0112] MXMttttlXllirttCD (5) j£ft»fc-rBH 

(6) **»trHi»ecW4i»6crt±-r 

[0113] 

C Lt£ /C HLJ = m a (C Lta /C HL1 ) »• (10) 10 

_tia < i o) socTflmmatjen-rfti (5) it 
(6 > at* 

m 1 < 1 - (1 1 ) 

lafo&O. 9 9 9T#0 % J: D£f $ L < 0 . 0 1^6 
0. 99, HCC«$L<5£0. 1^6 0. 9t'W»), ® 

[0114] fb<D-mtuxi*±.j&±&tt<Dm&t>im 

t«5„ 20 
[0115] C lcl /C Nll <C LC2 /C MLJ - (12) 

Sm S on ^ S LC i / Spi LZ *"" (13) 

l< l terns > 

S LC1 — S Lq? *** (7) 
S^,>S, l2 * (14) 

trtitf (i3) ^na«c*»fcsn, EasfltwiB 

tRs& - isxmf ran s L c a <DSwatK*-iBiBsffi t mm 
wm^mmmm^t>^tcwm s L c , + s L t , tc^r * Jt 

«i = s LC2 y (s lcl + s LCJ ) - (15) 

r#D. <£D*?£G<t£0. 2#>6 0. 8, Hft«£L 40 

[0116] mwfftmmmm<D (12) 5S*«fcr ia 
aur (13) **«fe"rw«tcw5t#Bci6i±r 

So 

[0117] 

Ctu/CHu-m, (C LCI /C Nti ) - (1 6) 
_h!2 (16) siecrwfcm.isii-rsi (12)S 
( 1 3 ) 551* 

m, < 1 - < 1 7 ) 50 
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«W«at«Lr»*uc»m a o«iotlBttO. 00 
ljfefcO. 9 9 9-cW^. L< t£0 . 0l#>6 

0. 9 9, M&OffS KttO. 1^60. 9"C*T*K m 

[0118] |ISWs*«i«t?ffll»6ti4M I MS£ftSlMig 
tSf f tii 1 It T a a M o , Taf, T 

aSU T a S i WfOTaWif^^, 

bai, a 1 &tifatT&&£&imifrcmQ> ccom 

#tt * -rf ? ^ ^ X7 C V D ffitC cfc 0 J&Jg L fc^ fc 

[0119] C3eKW9 D 0f£IB 1 4 i 

0 1 5 *JSC>TSWj*r H14tB15tJll S^I»J 

^SM«ilte*K»T4»cc*-3t«||HK:vh y ? ^ 

[0120] 1 4T«— o©«i«iWttiB«» 

15 11 iffititKffm miRmffi 15 12 

tc^fiisnrgo. «an«»-M««si 5 i net** 
-sub h ^ 4? 1501 tmffiz 

ilSl 5 1 2«CEi»r»Kh^>i?^dr 1 5 0 2^S 

^ ^ o v - ^ mm h ^mcDi^Hm 1 5 stcmmztixm 
a "j ^>^cFti %t£^<7>» a«^»s i * < ra 1; ss^x 
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[0121] — i — ?<z>ttMsm«*si*— 

16 11 <fc 16 12 ec»«$tir 

1 6 0 1 35>iJSiK3tl. 16 12 cccss&nsi 

ih7>^^ l 6 0 2rt*B»3nrJB*. cctS- 10 
Si h 7 > ^(D f SiJil-MS 1 6215C 

•OfeS* 1 6 2 2 «e:«tt«*ft-CgS B XJg-i?J^ h 5 

«ffifcfc*fll<z><I-$f« l 6 3 ttg^£ftTjg£ 0 mccsi- 
ilh7>^^l 6 0 1 i»IF7>^X^l 6 

■th 1 6 0 l#NM**^T?**itt, fll 

— «Jgh^>^Xjz l 6 0 2»PIi^^^c 

N^TFT^SM^^/cl-MSiaiH i gh© 
ff-^«{43&SE|Hia3tiNSaTFT 1 6 0 H2onttlB£Ji& 

fl&*PSaTFT*S»Stlfc*— j6*«ecBLow 
CDfi-Wffis&SEPlnS nr PfTFT1 60 2^onttSi 

Wtt\2ti, PMTF TtimmZtltcm-iB&MtCltXH i 
ghO«#«ffi!WE|Jttl3tl. IT F TtS:o f f««iJiE 30 

— 1 6 3 tcmmz tixm o , stcstcim-o * 

^>^ron-o f f *tf5*. SR—BisR*ffi£S&r: 

1 6 3CCA-*fc£#, ^-f^fy^NiTFTtc 

r^onttfttfiES, J6©«fC«£JtttNaETFT©y 
- h^ffiiifiTLTN^TFTCOo nffigit3:A^<^o 
tgW, ^O— *r*PSSTFTCDy- h«ffi*siSAb 
PiTFTtDo nfiKtte/J^ffcLTgS (P32TFT 
**3££o ntM) , *«S14<z>m-^»i aPfi 1 6 3tc 
er«ID3nfci*{iC©«©jSM-CN^TFT3^^o n 50 
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B^^Br »«*«iiisR««e£: J: 5 ^ig^r (fg-iMS^ffc 
tcj: ^ sir ^ ti tcyt t m^mmnmttc j; ^ km s nfc * 

& c pgE;^ y f>y^CMOS T F TiT^>$ 
*iB»*»# («*tfp oly-Si) TF TCCT^S 

t»M«SW»r/tttig*±<ii»rr*«CM6ttt^ Iff 
TMaipIlK <««BKWHt^WiaBfft£o-»7SSw: 
[0 12 2] St*HWh7>^*l 6 0 l^NI 

-i^j^mti 16 11 ©ffifSl^ag— ppJBt h =y->%>^^ 
*»«Lfc»-lWWl 6 1 2<D®gcfc D 
#Jrf£Hr*„ CWJNiT F Ti PSTF T© h 

NST F T<Z) o naKO^PSITFT©o nJSKAO 

«n&m-iB^mffi 1611 ±m-mmmm 1 e 1 2 

[0123] cnja<D^Wrl*^Lr*ft:S6C— 

^TFTiPiTFTOo n^<Dfflft£ji»R*«B« 
l)if^^ CtiE***»IW««3W»— IBSR«ffil 6 1 

1 tmrmmmmi 6 1 zec««stixJBO. mni* 

««CttNSa***-{^<3E>*--«J(lh^>i?^* 1 6 0 
1 *-Br3R««fcttPS««^-f^©»- 

aiMhv>^^^i eo2«i^, ^-sib7> 
^ 1621 ttjgMsnr 

W a /L a <W z /L 2 
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Umm^JzO^&nfSBmm ©«***■ -r>:M^ 

tS5c *ilttNaiTFTO^i->*il'a>y^*>X 

±a©BB«a;o«KNfflTFT<DW/L*P 
1TFT©W/Uf) fc/M<^ti«pi|TFTOon« 

-r l 4> c n 6 <D$ktt&ffitc $tir±i>&>& m&<onmx 

[0 12 4] 

i m^, m~M I M*?-t?IK«rr&*K: J: n s &h®> 
»-m i M*^o*n-en©BBW*s L „, s LCI , 

S Hll , S m iU S uca /S« L1 £S LCJ /S HL3 ©Jt£ 

iSif4©*l*iRa^KK*^Sr#6. (10) 

im a ^ (16) jS©«Stm z ©fi*IKS-r5«{Ctt»3a 40 

■WM#f*K»l, < fri^TS. X> (7)St (8)S, 

*4w* (7) at (i4) a*»fcr*«ctt9*aw 

(9) (15) S©* a *KfBRST£*«Ctt 

[0125] S LC1 /S NLt <S LCZ /S ML2 

mfci#©n>f^xh*ai— B3R«#-c*«u, aw 
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[0126] Etc, — o©HfiKmfi*nfi©iBX* 

S l t 3 Snl3 ^ SlCI / Sui2 ^ SlCI / S M L T 

^LCi / S N L3 S LC 2 / Shl2 ^ S L C1 / S pg (. 

S L C 1 / SmlI ^ SlC3 / Snl j *N S LCI / S M l. ? 

SCPCJB*S</>«EWSJI3?tefflt,i6ft&;fcfft2 5cm 

-50c mm&VKkMftM.Wfmxicmm utcm^. m 

[0 12 7] ifc. «AIBttS««2^tHL'. *n**i 
!t*tt©l"l±*SnItBiJft-5. ai^fiM I M*^©*ftiBH*© 

l^±CD S SflbJi^ttK JEW 6 ^ •& . 
[0128] MCCM I MsS^O*fi««:*fi1iKftffi{C«t 

[0129] «AIESIrSfi«2^HL'. ^fdC/c^lg 
■5.0 

[0130] xmkm$imm&m$km<Dmm&mt.tfrm 
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